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CBETJIHHHO H3JEWBAHE 
nPH ATOMHHX B3PHB 
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np.EflroBOP 

Ha XX KOHrpec Ha KIICC ce H3TT»KHa, He npH 
H3rpan<flaHeTO Ha C-BseTCKHTe BT>opT>>KeHH chjih 
ce H3X0H<Aa ot HaHHHHTe 3a BOAeHe h ot <|>opMHTe 
Ha 6i>AemaTa Boifria, kohto me ce OTjiHnaBa MHoro 
OT BCHHKH MHHHJIH BOifrjH. B^A^maTa BOfiHa, aKO 

h 3anoHHaT noAnaABaHHTe Ha boBhh, me ce xapaKTe- 

pH3Hpa C MaCOBO H3nOJI3yBaHe Ha BOeHHOBMAyiHHH 
chjih, pa3Hoo6pa3Ho paneTHO op’bJKne h pa3jiHHHH 
cpeACTBa 3 a MacoBo nopanceHHe, KaTo aTOMHo, 
TepMOHApeHO, XHMHHeCKO H CaKTepHOJIOrHHHO OpT>- 
>KHe. 06ane Hail-HOBOTO optnuie, BKjnoHHTejiHO h 
cpeACTBaTa '3a MacoBo nopanceHne, He HaMajiHBa 
pe iHHTe jihoto 3HaneHHe Ha cyxonT>THHTe apMHH, 
(J)jiOTaTa h aBHaqHHTa : 6e3 AoSpe opraHH3HpaHO 
B3aHMOAeiicTBHe Me>KAy thx He Monce «a ce boah 
ycneuiHO CBBpeMeHHaTa Boima. 

IIoa nocTOHHHHTe rpH>KH Ha napTHHTa h npaBH- 
TejiCTBOTo 3a OT6paHHTejiHaTa cit&co6hoct Ha HamaTa 
CTpaHa BT>opT>>KeHHTe chjih KopeHHO ce npeo6pa3Hxa 
h b KaqecTBeHO OTHouieHne oTHAoxa AaJien HanpeA 
cnpHMO paBHHmeTo Ha noAroTOBKaTa hm b Kpan Ha 
BejraKaTa oTenecTBeHa BOHHa. 

HapaCHajiHTe bbsmokhocth Ha CBBeTCKaTa hko- 
HOMHKa h npeAH bchhko rojieMHTe nocTHJKeHHH b 
Te>KKaTa npoMHimieHocr no3BOjiHxa HamaTa apMHH, 
aBHaijHH h 4>jioTa Aa ce npeBT>opT»>KaT c nT>p bok JiacHH 
6ohhh TexHHHecKH cpeACTBa. OpraHH3amiHTa Ha 
BoiicKHTe h noAroTOBKaTa hm ca AOBeAeHH b cbotbct- 
CTBne c ycjiOBHHTa 3a npHJiaraHe Ha Haft-HOBHTe 
SoftHH TeXHHHeCKH cpeACTBa. 
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B ctcraBa Ha Hamme BtoptHceHH chjih 3 Ha- 
HHTejiHO HapacHa npoAeHTHOTo kojihhcctbo Ha boch- 
HOBta^yiiiHHTe chjih h BoitCkHTe Ha npoTHBOBT>3Ay- 
HiHaTa oTSpaHa. OctiAecTBeHa e ntJiHa MexaHH3.ai^HH 
H M0T0pH3aHHH Ha apMHHTa. CBBeTCKHTe BBOptHCeilH 
chjih HMaT cera pa3HOoSpa3HO aTOMHO h TepMOHApeHo 
Opi>>KHe H MOIHHO paneTHO H peaKTHBHO B'bOp’BJKCHHe 
OT pa3JIHHHH BHflOBe, BKJHOHHTejIHO H paKCTH 3a 
flajieHHo AeHCTBHe. CtBeTCKHHT ct>k> 3 pa3nojiara 
etc CHrypHH cpeACTBa, 3a Aa H3npaTH npe3 caMOjiera 
hjih paneTH etomhh h boaopoahh SomSh b koEto 
h Aa e nyHKT Ha 3 cmhoto KtjiSo. B oSjiacrra Ha 
npOH3BOACTBOTO Ha TepMOHApeHO Opt>KHe CtBeT- 
CKHTe xopa nocTHreaxa TantB ycnex,ne He CtBeTCKHHT 
CB103, a hhkoh KanHTajiHCTHHecKH cTpaHH H 3 naAHaxa 
b nojioH<eHHeTO Ha H3ocraHa jih . 

C orjieA Ha CBOHTa Se3onacHocT CtBeTCKHHT ct>K) 3 
e npHHyACH Aa noAAi>P>Ka Ha Btopt>KeHHe peAHAa 
BHAOBe aTOMHO H BOAOpOAHO OptJKHe C'pa3JIHHHa 
B3pHBHa MOIAHOCT. B Kp3H Ha 1955 TOA. B CBOTBeT- 
CTBHe c njiaHa 3a HaynHOH3CjieAOBaTejiCKHTe h 
eKcnepHMeHTajiHH paSora b o6jiacrra Ha aTOMHaTa 
eHeptHH b HamaTa cTpaHa Snxa H3nnTaHH hobh 
TH nOBe aTOMHO H * TepMOHApeHO (BOAOpOAHO) opt- 
H<ne. Pe3yjiTaTHTe Han’t jiho noTBtpAnxa ctoTBeT- 
HHTe HaynHo-TexHHHecKH H3HHCjieHHH. Te noKa3axa 
CBIAO ,HOBH Ba>KHH nOCTH>KeHHH Ha CtBeTCKHTe 
yneHH H HH>KeHepH. OnHTHHHT B3pHB Ha BOAOpOAHa 
6oM6a, XBtpjieHa ot caMOJieT, Seine Han-MoiAHHHT , 
ot bchhkh ao TOBa BpeMe. 3 a Aa ce npeAOTBpaTH 
OnaCHOCTTa OT paAHOaKTHBHO Bt3ACHCTBHe, B3pHBT>T 
Seine H3BtpuieH Ha rojunvia BHconHHa. 3aeAHO c 
TOBa ce npeAnpnexa oShihphh H3CjieABaHHH Ha 
BtnpocHTe 3a 3aiAHTa Ha xopaTa. Haimrre yneHH h 
HHH ceHepH ycnnxa npn cpaBHHTejmQ, Majino H3noJi- 
3yB3HH HApeHH ^ MaTepnajiH Aa nojiynaT B3pHB, 
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pafceH no CHJia Ha B3pHBa Ha MHoro mhjihohh ToHose 

o6HKHOBeHH B3pHBHH BeiHeCTBa. npH TOBa Ta3H 
CHJia Mo>Ke Aa 6i>Ae 3HaHHTejiHo yBejiHneHa. 

KaTo npaBH cnoMeHaTHTc oiihth c orneA Ha CBOHTa 
6e3onacHocr, Cbbctckhat ci»K) 3 , KaKTO h npeAH, 
me ce 6opn b OpraHH3aijHHTa Ha oGeAHHeHirre 
HapoAH Aa ce nocrarae cBrjiacne 3a 3a6paHa Ha 
aTOMHOTO H BOAOpOAHOTO OpT>>KHe H 3a yCTaHOBHBaHC 
Ha ACHCTBHTejieH Me>KAyHapoAeH kohtpoji h HaMa- 
jiHBaHe Ha bchhkh Apyrn bhaobc opi>>KHH, me ce 
6opH 3a no-HaTartniHOTo ocjiaSBaHe Ha Me>KAyHa- 
POAhoto Hanpe>KeHHe h ycTaHOBHBaHe Ha AOBepue 
Me>KAy ABpmaBHTe, 3a noAA'Bp^aHe h ynperiBaHe 
Ha Bceo6mHH MHp. 

Atomhoto h boaopoahoto optHcne ome noBene 
ynpenBaT OTfipaHHTejiHaTa cnocoSHocTHa Gbbctckhh 
cbk)3 h noBHinaBaT pojiHTa Ha CBBeTCKaTa A'tpn^aBa 
b 6op6aTa h 3a mhp b ijejiHH cbht. 

Ha 3anaA hhkoh npoTHBHHim Ha pa3opt>KaBa- 
Hexo, KaTo H3XOH<AaT ot jn>>KjiHBaTa npeAnocraBKa, 
# He ync hmht hhkslkbu npeAHMCTBa b aTOMHOTO opB- 
Hcne, CHHTaT, He 3a thx pa3opi>>KaBaHeTO e Hen3roAHO. 
CtBeTCKHHT HapoA e npeAynpe>KAaBaA h npeAynpe- 
H<AaBa Te3H 3aumTHHim Ha npocjiOByraTa nojiHTHKa 
„ot no3HAHH Ha CHjiaTa”, ne Te MoraT cepH03H0 Aa ce 
H3JiB>KaT b CBOHTa xa3apTHa Hrpa. 

Hne He ncejiaeM HHKoro Aa 3anjiamBaMe, a ome 
noBene He H<ejiaeM Aa ce xb3jihm c HauiHTe bochho- 
TexHHHecKH nocTHH<eHHH . Ho sa Aa ce oxjiaAH 
pa3najieHOcrra h Ha HaH-peBHocrtiHTe npHBi>p>Ke- 
HHim Ha HaAnpeBapaTa bbb Bi>op'tf>KaBaHeTo, bkjiio- 
HHTejmo h Ha Te3H, kohto pa3MaxE^T c nponaraHAHa 
Aeji aTOMHaTa 6oM6a 5 TpnSBa Aa h^iiomhhm 3 a 
pe3yjrraTHTe ot npo Be AeHHTe b 1955 roA* oimra c 
Hafr-HOBaTa ctBeTCKa BOAOpoAHa 6oM6a. npHBtp- 
HceHHAHTe na aTOMHaTa BoftHa TpnSBa Aa 3 HanT, 
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He cera He Monce A a ce BoiOBa, 6e3 Aa ce noHecaT 
npoTHBoyflapn. Ako HCKarn a a HaHecem aTOMHH 
yAapn no ftpoTHBHHKa, 6 t>ah totob as nojiynnui 
TaKHBa, a Mo>Ke 6h h MHoro no-MomHH yflapn ot 
H eroBa CTpaHa. 

Ci>BeTCKHHT ci>k> 3 HHKoro He aanjiauiBa h He ce 
roTBH HHKoro a a HanaAa. Ho bi>b Bp?>3Ka c TOBa, 
ne ome He e nocTHraaTO cBrjiacne 3a HaMa jih BaHe Ha 
B'BOp’BHCeHHTe CHJIH H 3a6paHa Ha aTOMHOTO H BOAOPO- 
AHOTO Opl>>KHe, KaKTO H BT»B Bpl>3Ka C TOBa, He 
ome He e ci>3AaneHa KOJieKTHBHa 6e3onacHocr b 
EB pona h 3 acera hhmh 3ApaBa rapaHAHH 3a TpaeH 
MHp, Hne CMe npHHyACHH Aa noAAi>P>KaMe xaKHBa 
B’BOp'BHCeHH CHJIH, KOHTO CBC CHrypHOCT Aa 3aiAHTHT 
HHTepecHTe na HarnaTa poAnna, Tana ne HHKaKBa 
BpawecKa npoBOKatjHH Aa He 6 t>ac HeonaKBaHa 3a Hac. 

Ilpe3 nocjieAHHTe toahhh b cyxontTHirre bohckh, 
aBHanHHTa h 4>jioTaTa ce HanpaBH mhoto no o6yne- 
HHeTO Ha BOitCKHTe B1>B BOACHe Ha SoiiHH AeiiCTBHH 
C H3nOJI3yBaHe Ha aTOMHH Opi>>KHH H ApyrH HOBH 
cpeACTBa 3a 6op6a. Ci>eAHHeHHHTa h nacTHTe nojiy- * 

HHxa Heo6xoAHMaTa npaKTHKa b peuiaBaHeTO Ha 
6oftHH 3aAann npa cjio>KHa 3eMHa, Bi»3AyinHa h 
Mopcna o6cxaHOBKa. Te ce 3ano3Haxa c Soihnrre 
CBO&CTBa Ha aTOMHOTO OpBHOie. 

Ilo CBOeTO yHHIAOHCHTeJIHO AeiiCTBHe aTOMHOTO 
OpT>H€He 3HaHHTejIHO npeBT>3XOH<Aa BCHHKH BHAOBe 
oSHKHOBeHH OpT>>KHH. KaKTO e H3BCCTH0, npH 
aTOMHH h B3pnB ce HaHacH nopa>KeHHe Ha xopaTa h 
pa3AHHHHTe BHAOBe ci>opT>>KeHHH Hpe3 yAapHaTa 
Bi>jiHa, CBeTjiHHHOTo H3jii>HBaHe, npoHHKBamaTa 
paAHaAHH h paAnoaKTHBHOTO 3apa3HBaHe Ha MecTHo- 
CTTB. Bl»npeKH TOBa HMa pa3JIHHHH CpeACTBa H HaHHHH 
3a npeAna3BaHe ot TOBa opi>>KHe. 

BoftcKa, kohto e Ao6pe noAroTBeHa h oSyneHa 
Aa AOticTByBa npn H3noji3yBaHe Ha aTOMHO optnoie, 
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MOHce ycneiimo Aa HacTtnBa h as ce oTSpaHHsa, Aa 

H3ntJiHHBa BCHKaKBH 6oiiHH 3aAaMH. 

3a Aa MoraT BoiiCKHTe Aa H3ntjiHHBaT ycnemHo 
BCHKaKBH 6o^HH 3aAaMH B o6craHOBKa' Ha aTOMHO 
BB3 ACHCTBHC > Hy^KHO e npeAH BCHMKO OTJIHMHO 
Aa ce 3H3HT nopa3HBamHTe. (fraKTopn Ha aTOMHOTo 
‘ opi>>KHe. ToBa AaBa bi» 3 mo>khoct npaBHAHO Aa ce 
opraHH3Hpa npoTHBoaTOMHaxa 3aujHTa. B HacroH- 
maTa Spoinypa e pa3rjieAaH Hafi-noApo6ao cahh ot 
a nopa3HBamHTe (JmKTOpH Ha aTOMHH h B3pHB — cbct- 
JIHHHOTO H3JI*BHBaHe. 

IIOA CBeTJIHHHO H3JI*BHBaHe npH aTOMHHH B3pHB 
ce pa36npa H3jn»HBaHe c rnapOK oSxBaT ot a^Jihchhh 
H a BT>JIHHTe, BKJHOHBaiA KSKTO BHAHMaTa MaCT Ha 
cneKT’Bpa, TaKa h HeBHAHMaTa — yjrrpaBHOjieTo- 
BHTe H HHtJjpaHepBeHHTe JTbMH. 

EHeprHHTa Ha CBeTjmHHOTo H3Ai>HBaHe ce norjrb- 
ma ot noBT»pxHocTTa Ha ocBeTeHHTe Tejia h Te ce 
HarpHBHT, CTeneHTa Ha HarpHBaHeTo 33 bhch ot 
MH oro 4>aKTopH. Th MOH<e Aa 61 »ac TanaBa, Me noBi>p- 
XHocTTa Ha npeAMeTHTe Aa ce obt»i\jih> Aa ce ctoiih 
hjih Aa ce BT>3njiaMeHH . 

CBeTJIHHHOTO H3JTBMBaHe npH aTOMHHH B3pHB 
Tpae caMO hhkojiko cenyHAH, ho e TOJiKOBa chjiho, 

Me BT>npeKH KpaTKOBpeMeHHOTO My AeftcrBHe MO>Ke 
Aa npeAH3BHKa oSrapnHe Ha OTKpHTHTe MacTH ot 
MOB euiKOTO thjio h BpeMeHHO oaiennsaHe, aKO ce 
rjieAa no nocoKa Ha B3pHBa. OSrapHHHHTa ot CBe- 
tjihhho H3JiT>MBaHe He ce oTjiHMaBaT ot oSrapn- 
HHHTa c or^a hjih BpHJia BOAa. Te ci TOJiKOBa 
no-CHJiHH, kojikoto e no-MajiKo pa3CTOHmjeTo ao 
ueHTbpa Ha B3pHBa h kojikoto no^A^nro e Bx>3Aeii- 

CTByBajio CBeTJIHHHOTO H3JiT>MBaHfe. CbCT JlHHaTa , 

kohto H3JiBHBa CBeTemaTa o6jiacr, ce pa 3 npocrpa- 

HHBa, K3KTO H CJlBHMeBaTa CBCTJIHHa, npaBOJIHHefiHO 
h He npoHHKBa npe3 Henpo3paHHH MaiepnajiH. 
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HopaflH TOBa .BCHKa nperpafla (cTeHa, rionpHTH 
4>OpTH4>HKai^HOHHH CT>Opi>>KeHHH, 6pOHH, 6pe3eHT, 
rtcxa ropa), kohto npeAna3Ba ot npHKOTO Aeii- 
cTBHe Ha CBeTJiHHaTa, npeAna3Ba h ot o6rapnHe. 
OGjieKjioTo npeAna3Ba ot HenocpeACTBeHOTo bt.3 rcPl- 
CTBHe Ha CBeTJIHHHOTO H3JIT>HBaHe BT*pxy Ko>KaTa . 
Bchko 3aKp HTHe ,KoeTO npeAna3Ba ot y^apHaTa BT>AHa, 
npeAna3Ba h ot cbctahhhoto H3jrtHBaHe. 

IIoa A^iicTBHeTo Ha cbctjihhhoto H3jn>HBaHe MOMce 
Aa ce Bi>3n jiaMeHHT jiecHo 3anajiHTejiHH npeAMera 
OT BOeHHOTO HMyiljeCTBO, OCTaBCHH Ha OTKpHTO: 
CCflaJIKH, 6pe3eHTOBH IIOKpHBKH H Ap. Bt> 3M0HCH0 
e Aa ce 3anaAHT hjih obbtaht oTKpHTHTe a^Pbchh 
H acra Ha opBAoieTo, TexHHHecKHTe cpeACXBa h 
C' bOpi»>KeHHHTa. CBeTAHHHOTO H3AT>HBaHe MOHCe Aa 
npeAH3BHKa no>KapH b ropHTe, CTenHTe h HaceAe- 
hhtc nyHKTOBe, kt>acto JiecHo woH<e Aa ce noAnajiHT 
Haft-HanpeA etHKHTe, cnaMaTa, cyxaTa TpeBa h t. h. 

B MtrAa, A'bhca h CHerosaAOK achctbhcto Ha 
CBeTAHHHOTO H3AT>HBaHe e 3HaHHTeAHO HO-CAaSo, 
OTKOAKOTO B HCHO * BpeMe. IIpH nOABOACH aTOMCH 
B3pHB CBeTAHHHOTO H3ABHBaHe ocAa6Ba mhoto no- 
paAH AcSeAHH CAOfi boas. B cyxo BpeMe AeitCTBHeTO 
My ce npoHBHBa Ha 3HaHHTejiH0 no-roAeMH pa3CTOH- 
hhHj otkoakoto achctehcto Ha Apyrirre nopa3H- 
BanjH 4>aKTopH. Hmchho nopaAH TOBa T03H nopa3H- 
Bam (|)aKTOp npH aTOMHHH B3pHB H3HCKB3 IIOAPOSHO 
pa3rAe>KAaHe. 

BpomypaTa ce chctoh ot neT rnaBH. 

B TAaBa I ce roBopn 3a nopa3HBamoTO Aefe- 
CTBHe Ha aTOMHHH B3pHB H Ce nOCOHBa pOJIHTa Ha 
CBeTAHHHOTO H3AT»HBaHe B CpaBHeHHe C APyrHTe 
nopf3HBaiAH (fmKTopn n pn aTOMHHH B3pHB. 

C^BpeMCHHaTa Boemia TexHHKa e CAO>KHa. IIopaAH 
TOBa BoeHHocAy>KaiUHTe h ocoCeHO KOMaHAHHHT 
CT>craB TpnSBa a» hm3t oduinpHa bochhotcxhuhc- 
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cna KyjiTypa, 3a Aa MoAce Bemo Aa 6opaBHT c tan 
TexHHKa.. Hy>KHO e CB3HaTejiHo, TBopaecKH «a ce 
pa36npaT HayMHHTc ochobh Ha HauiHTe h iipothbhh- 
KOBHTe 6ohhh TexHHtiecKH cpeflCTBa. Cera GoiiHaTa 
noAroTOBKa Ha BoftcKHTe ce H3 mchh KaqecTBeHo. 
Th H3HCKBa HayqeH aHajiH3 h Hayrao npe^BH>K^aHe 
3a HacoKHTe b pa3Bon Ha HOBaTa BoeHHa TexHHKa. 
IIopaAH TOBa b SpoiiiypaTa ca HaMepHjia oTpanceHne 

HayMHHTe OCHOBH Ha HHKOH BMpOCH, CBT>p3aHH CBC 
CBeTJIHHHOTO H3JIBHBaHe UpH aTOMHHH B3pHB. IIo- 
cnei^najiHO TOBa ce oraacn 3a II h III rjiaBa. 

B rjiaBa II ce pa3rjie>KAa cT>mHHaTa Ha cbctjihh- 
hoto HSjiBqBaHe, a b rjiaBa III — TeMnepaTypHHTe 
H3TOHHHqH Ha CBeTJiHHaTa H 3aK0HHTe Ha H3JIBHBa- 
HeTO. KaKTO e H3BCCTHO, H3T0qHHKT>T Ha CBeTJIHHHO 
H3JIBHBaHe npa aTOMHHH B3pHB — omeHOTO KBJI- 
60 — e cbujo Tana * TeMnepaTypeH h 3 tohhhk na 
cBeTJiHHaTa . 

B rjiaBa IV ce pa3rjie>KAa cbctjihhhoto H 3 Jii,q- 
B3He n P H aTOMHHH B3pHB. B HeH Ce TOBOpH 3a 3aK0- 

HHTe, onpeAejiHiipa H3jiT>qBaHeTO h pa3npocrrpaHe- 
HHeTo Ha CBeTJiHHaTa npa aTOMHHH B3pHB. 

B rjiaBa V e nocoqeHo nopa3HBamoTo ^eiicTBae 
Ha CBeTJIHHHOTO H3JIT>qBaHe H ce H36p0HBaT cpejj- 
CTBaTa H HaHHHHTe 3a 3amHTa, kohto HantjiHo 
npe«na3BaT ot nopa3HBamoTo AeHCTBne Ha cb 6 tjihh- 
HOTO H 3 JIT>HBaHe H Ha flpyTHTe IIOpa 3 HBamH (J)aKTOpH 
npH aTOMHHH B3pHB. 

BoHHHTC CBOliCTBa Ha aTOMHOTO OpBJKHe TpnCBa 
Aa ce H3yqaT Ao6pe> 3a A a Mo>Ke Aa ce A^iiCTByBa 
yMejio npa ynoTpe6aTa My h 3a Aa ce ycBOHT AoSpe 
HaHHHHTe 3a nporaBoaTOMHa 3aiAirra. KaTo no3HaBa 
OTJIHHHO 3aABJDKeHHHTa CH H AeiiCTByBa yMejio 
npH aTOMHo HanaAeHHe, BoeHHoejiyjKamHHT mojks n 
ycneiiiHO Aa h3ih>jihh CofiHaTa 3aAaqa h as 3ana3H 
HCHBOTa CH. 
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TJIABA I 

OCOEEHOCTH H nOPA3HBAmO 
JJEftCTBHE HA ATOMHHH B3PHB 

IIpH aTOMeH B3pHB/ KaKTO h npH H36yxBaHe Ha 
o 6 hkhobchh B3pHBHH BemecTBa, ce o6pa3yBa yAapHa 
BBJiHa h ce nopa>KAa cbctjihhho H3JitHBaHe. B 

TOBa ce CBCTOH CXOACTBOTO MOKfly o6HKHOBeHHH H 
aTOMHHH B3pHB. 06ane pa3pyiUHTeJIH0T0 fleHCTBHe 
Ha y^apHaTa BtJiHa h 3anajiHTejmaTa cnocoSHOCT 
Ha CBeTJIHHHOTO H3JIBMBaHe npH aTOMeH B3pHB ca 
3HaHHTejiHO no-rojieMH, otkojikoto npn oShkhobch 

B3pHB. 

AtOMHHHT B3pHB Ce pTJIHHaBa OT oShkhobchhh h 
no TOBa, ne ocbch y^apHa BT>JiHa h cbctjihhho 
H 3JiTaHBaHe npH Hero ce noHBHBa h hcbhahmo h3jii>- 
HBaHe, HapeneHO npoHHKBama paAnaijHH. IIpOHH- 
KBamaTa paAHaijHH 0Ka3Ba BpeflHO AeitcTBHe Bi>pxy 
opraHH3Ma Ha HOBeica. Ocbch TOBa npH aTOMeH 
B3pHB B pafiOHa Ha B3pHB3 H no mbTH Ha ABH>KeHHeTO 
Ha o6pa3yBaHHH o6jiaK ce no^jiaraT Ha paflHoaKTHBHo 
3apa3HBaHe MecTHocrra, BOAaTa, pa3JiHHHHTe npeA- 
Mera, 6oiiHHTe TexHHnecKH cpeACTBa h xopaia* 
HaMHpaiAH ce Ha otkphto. P a AHoaKTHBHOTO 3apa- 
3HBaHe ce npHHHHHBa ot naAHajiHTe BemecTBa, 
nojiyneHH npn 3 tomhhh B3pHB, KaKTo h ot o6pa3y- 
BaHHTe b paiioHa Ha B3pnBa paAHoaKTHBHH Beme- 
CTBa b noHBaTa (BOAaTa) noA AeBcTBHeTo na Hey- 
TpoHHTe . PaAHoaKTHBHHTe BemecTBa ca h3tohhhk 
Ha paAHoaKTHBHH H3 JlBHBaHHH , KOHTO, K3KT0 H 
npoHHKBamaTa paAHaimn, AeftcrByBax bpcaho Ha 
HOBeUIKHH OpraHH3T»M. 
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1. BHJJOBE ATOMHH OPIOKHS 

IlpeAH a a npcMHHCM kt>m pa3rjie>KAaHeTo 

CBeTJIHHHOTO H3Al>HBaHe npH 3TOMHHH B3pHB, TpH- 
6Ba HanpaTKO ah npHnoMHHM o6mHTe oco6chocth 
H a aTOMHOTO op’BjKHe c B3pHBH0 A^HCTBue . ToBa ce 
Hajiara ot o6cTOHTeACTBOTo, He cbctahhhoto h3at>- 
HBaHC AeHCTByBa b ctBKynHocT c apyrerre nopa- 
3HBaiAH 4>aKTOpH Ha aTOMHHH B3pHB. 

Atomho opi>>KHe ce Hapnna TOBa opi>>KHe, hhcto 
A eHCTBHe ce ocHOBaBa Ha H3noA3yBaHeTo Ha aTo- 
MHaTa (HApeHaTa) eHepran. 

Hwa A»a BHAa aTOMHo optncne — aTOMHO optncHe 
C B3pHBH0 AeHCTBHe H 6oftHH paAHOaKTHBHH BeUje- 
CTBa (EPB). 

pe Atomhoto optHoie c B3pHBHo AeftcTBHe ce OCHO- 
BaBa Btpxy H3noA3yBaHeTo Ha aTOMHaTa eHepran, 

KOHTO ce OTAeAH npaKTHHeCKH MHTHOBeHO npn 
HApeHaTa peaKijHH, HMaqa R3pHBeH xapaKTep. ToBa 
opT>H<He CAy>KH 3a nopa3HBaHe Ha xoiBa CHAa, 3a 
pa3pymaBaHe Ha pa3AHHHH bhaobc cfcopioKeHHH, 

3a yHHmoH<aBaHe hah noBpe>KAaHe Ha 6 ohhh tcxhh- 
necKH cpeACTBa. Atomhoto bpx»>KHe c B3pHBH0 
AeftcTBHe e H3BecTH0 noHacTOHiqeM bt>b bha Ha 
aTOMHH h boaopoahh 6om6h. 06ane to MOHce Aa ce 
H3noA3ysa h bi>b bha na apTHAepniiCKH CHapnAH, 

TopneAa, pane™ h ynpaBAneMH caMOAeTH CHapnAH. 

B KanecTBeHO OTHomeHne nopa3HBamoTO Aeft- 
CTBHe Ha aTOMHHTe h BOAopoAHHTe 6 om6h> TopneAaTa, 

CHapnAHTe h t. h. e eAHaKBo. Pa3AHKaTa cectcTOH 
CaMO B MOIAHOCtTa Ha aTOMHHH HAH BOAOpOAHHH HM 

3apHA* 

BoftHH paAHOaKTHBHH BemecTBa ce Hapn^aT cne- 
AHaAHo npnroTBeHH 3a 6oima ynoTpeGa BemecTBa, 

KOHTO CT>AT>p>KaT paAHOaKTHBHH aTOMH. IIopa3H- 
BaiqoTo AeiicTBHe Ha Te3H BemecTBa ce A 3 >Ji>kh Ha 

12 


Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 


Bpe/jHHTe 3a jkhbhtc opraHMMH paAHoaKTHBHH 
H3JIT»HBaHHH. C T63H BClIjeCTBa MO>Ke ^a ce 3apa3HBaT 
MecTHocrra, Bi>3^yx'BT > BOAaTa, xpaHHTejiHHTe npo- 
AYkth h pa3JiHTOH npeAMera c qeji Aa ce HaHece no- 
pa>KeHne Ha xopaTa. 

MoiUHOCTTa Ha aTOMHHH H BOAOpOAHHH B3pHB 
J o6hkhobcho ce xapaKTepH3Hpa c tpothjiobhh eKBH- 
BajieHT. Ilo a tpothjiob OKBHBajieHT ce pa36npa 
TerjioTO Ha tpothjiob 3apnA> hhhto B3pHBHa eHep- 
thh e paBHa Ha B3pnBHaTa enepran Ha AaA^Ha 
aTOMHa (BOAopoAHa) 6oM6a. 

TpOTHJIOBHHT eKBHBajieHT Ha aTOMHHTe 6om6h 

MOHce Aa aocththc hhkojikoctothb xhjihah TOHa, 
a Ha BOAopoAHHTe 6 om6h a o hhkojiko mhjihoh3 h 
A ance AeceTKH MHJiHOHa xoHa. 

nOHaCTOHIIjeM OCHOBeH BHA aTOMHO Op*L>KHe ca 
aTOMHHTe (BOAopoAHHTe) 6om6h, KOHTO ce XBT>pjIHT 
OT pa3JIHHHH BHAOBe CaMOJieTH B 3aBHCHM0CT OT 
pa3CTOHHneTO ao ijejrra h KajinOnpa Ha 6om6htc. 

2. OH3HMHA OCHOBA HA ATOMHOTO 
H BOflOPOHHOTO OPT>)KHE 

Bchhko b npHpoAaTa e CBCTaBeHO ot HeBT>o6pa- 
3HMO Ape6HH HaCTHAH, HapeHeHH aTOMH. Atomt>t 
e Haii-MajiKaTa nacTHija Ha xhmhhhhtc ejieMeHTH 
(npocTHTe BemecTBa). BceKH xhmhhch cjicmcht (boao- 
P°A? xejiHH, jihthh, ypaH h ap ) ce cbctoh ot eAHH 
BHA aTOMH. nOHaCTOHIAeM ca H3BeCTHH 101 XHMHHeH 
ejieMeHT hjih c Apyrn Hymn h3bccthh ca 101 bha 
aTOMH. Atomhtc ce pa3JiHHaBaT noMe>KAy ch no 
crpooKa, pa3MepnTe h TerjioTO ch. Te He ce BH>KAaT 
h cbc Haii-CHjiHHH MHKpocKon . Jtbjiro BpeMe yne- 
HHTe ca CMHTajiH, He aTOMBT e HeAejiHM. Jl,a)Ke 
caMaTa AyMa „aTOM << > kohto e CTaporptAna, 03HanaBa 
^HeAejiHM^. no-HaTaTT>uiHOTo pa3BHTHe Ha HaynaTa 
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oSane #OKa3a, He aTOMBT e cjio>KHa nacTHAa* Toft 
ce cbctoh ot hapo h bbpthiah ce okojio Hero ejie- 
KTpoHH. Ha 4>nr. 1 e nonasaH cxeMaTHHHO crpoe- 
>KBT Ha eAHH OT XHMHHHHTe OJIOMeHTH — XCJIHH. 
06HKaJiHiUHTe hapoto ejieKTpoHH o6pa3yBaT ejie- 
KTpOHHaTa o6BHBKa Ha aTOMa. Atomhtc Ha pa3jiH- 

HHHTe ejieweHTH HMaT 



AexmpOHU 

@ flpomou 

0 HeympH 

A mo M HO 
sopo 


QEsempOH 

Jtfpo 


<X>ue. 1 . CTpoe>K na xcjihcbhh 
aTOM (cxeMa) 


pa3JIHHHO KOJIHHeCTBO 
eJieKTpOHH — OT eAHH 
(aTOMa Ha BOAopoAa) ao 
101 (aTOMa Ha mchac- 
JieBHH). AtOMHOTO HApO 
3aeMa hhiao>kho Manna 
nacT ot oSeMa Ha aTO- 
Ma. Ako ch npeACTaBHM 
aTOMa BBB BHA Ha KBJI- 
6o c AnaMeTBp 100 m> 
hapoto me . npeACTaBJiHBa eAHa npaniHHKa ot Hero 
c AnaMeTBp okojio 1 mm. 

JlApaTa Ha bchhkh aTOMH ce cbctoht ot npoTOHH 
h Hey TpoHH . Karao ce BH>KAa ot cpHr. 1 , hapoto Ha 
xejfiHeBHH aTOM ce cbctoh ot Asa npoTOHa h Asa 
HeyTpOHa. IIpotohbt npeACTaBJiHBa nacTHAa c nojio- 
>KHTeJieH ejieKxpHneH TOBap (nBJiHOK, 3apHA) • 
TerjioTo Ha npoTOHa e okojio 2000 nBTH no-roJiHMO 
ot TerjioTo Ha ejieKTpoHa, a TOBapBT My e paBeH no 
rojieMHHa Ha TOBapa Ha ejieKTpoHa, ho oOpaTeH no 
3HaK. HeyTpOHBT e ejieKTpHHecKH HeyTpajiHa nacTH- 
Aa. TerjioTo Ha HeyTpOHa e npn6jiH3HTejiHO paBHO 
Ha TerjioTo Ha npoTOHa. 

Ot cpaBHHBaHeTo Ha TerjioTo Ha ejieKTpoHa c 
TerjioTo Ha npoTOHa h HeyTpOHa cjieAsa, ne non™ 
AHJiaTa Maca Ha aTOMa e cBcpeAOToneHa b hapoto 
My. IIo AaHHH Ha CBBpeMeHHaTa (Jm3HKa Ma caTa e 
Hepa3ACJiH0 CBBp3aHa c eneprHHTa: HHMa Maca 6e3 
eHepran h HHMa eHepran 6e3 Maca. 3a TOBa roBOpH 
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h 3aKOHT>T 3a B3aHMHaTa Bpi>3Ka MWK^y MacaTa H 
eHeprHHTa, KoiiTO e ochobch npn eHepreTHMHHTe 
H3^iHCjieHHH b aTOMHaTa <J)n3HKa. IIIom MacaTa H 
eHeprHHTa ca b33hmho CBi>p3aHn (npaBO nponopuHO- 
HajiHH eflHa na Apyra), TpnOBa Aa ce 3aKjnoMH, Me b 
hapoto e CBcpeflOTOMeHa noMTH AHJiaTa BBTpeniHo- 
aTOMHa eHepran. Ta3H eHepran ce otacjih npn 
Hj^peHine peani^HH, kohto ca CBi>p3aHH c npeBpi>ma“ 

HeTO Ha aTOMHHTe HApa Ha €ahh xhmhmch eJieMeHT 
b HApa Ha Apyr ejieMeHT. ripH xhmhmhhtc peaKijHH 
ce npeycTpoiiBaT chmo e jieKTp ohhhtc oObhbkh Ha 
aTOMHTe, a oTAejieHaTa eHepran npeAcraBJiHBa Macrr 
ot eHeprHHTa Ha ejieKTpoHHHTe oObhbkh, kohto e 
cpaBHHTejiHo MajiKa. Ilpn HApcHHTe peaKijHH ce 
npeo6pa3yBa hapoto — rjiaBHHHT hochtcji Ha aTOM- 
HaTa eHepran, a TOBa npeAH3BHKBa otacjihhc Ha 
H3BT>HpeAHO MHoro eHepran. HanpHMep npH H30y- 
xBaHe Ha cahh KHjiorpaM tpothji ce otacjiht okojio 
450 xhjihah KHjiorpaMOMeTpa XHMHMHa eHepran, 
a b HApaTa Ha aTOMHTe Ha 1 m tpothji ce CBA'Bp^a 
100 MHJiHOHa nBTH noBene eHepran. 

IIOHOKe OT CBCTaBHHTe MaCTHAH Ha aTOMHOTO 
HApo caMO npoTOHHTe HMaT e JieKTp HMeH TOBap, 
hapoto Ha aTOMa e HaejieKTpn3HpaHO nojio>KHTejiHO. 

YcTaHOBeHO e, Me KaTo ahjio aTOMT>T e ejieKTpHMecKH 
HeyTpajieH. CjieAOBaTejiHo c6opT>T ot oTpHAaTejmirre 
TOBapH Ha BCHMKH eJieKTpOHH B HTQMa e paBeH Ha 
nojio>KHTejiHHH TOBap Ha hapoto. Ho noHe>Ke TOBa- 
puTe Ha ejieKTpoHa h npoTOHa ca pa'BHH no rojieMHHa, 
cjieABa, Me BceKH aTOM HMa TOJiKOBa npoTOHH b 
HAPOTO, KOJIKOTO eJieKTpOHH B 06 BHBKaTa. 

ATOMHHTe HApa Ha BCeKH XHMHMeH ejieMeHT HMaT 
tomho onpeAejieH 6poii npoTOHH. Ako ce H 3 MeHH 
6ponj Ha npoTOHHTe b hapoto, h3mchht ce bchmkh 
XHMHMHH H (J)H3HMHH CBOfiCTBa Ha aTOMa,' T. e. 
nojiynaBa ce aTOM Ha Apyr xhmhmch ejieMeHT. IIoBe- 
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qeTo ot xHMHTOirre eneMeHTn npe^CTaBJiHBaT CMec 

OT aTOMH, B KOHTO 6pOHT Ha ITpOTOHHTC B HApaTa e 
eAHaKBB, a 6poHT Ha HeyTpoHHTC pa3JiHneH. TaKHBa 
pa3HOBHAHOCTH Ha eAHH H C r hU\ XHMHHeH eneMeHT ce 
HapHHaT H30TOIIH. HanpHMep Bo^opo AfcT HMa TpH 
H30T0na : jien boaopoa, tokbk boaopoa (AeyTepnii) h 
CB p'BXTOKtK boaopoA (TpHTHii) , kohto ce nojiynaBaT 
H3KycTBeHO • Bchhkh pa3H0BHflH0CTH Ha BOAopoAa 
HMaT b hapoto no eAHH npoTOH, a ce pa3JiHnaBaT 
no 6pon Ha HeyTpoHHTe : hapoto Ha jickhh boaopoa 
HHM a HeyTpOHH, HAPOTO Ha TOKKHH HMa eAHH, a 
HAPOTO Ha CBpBXTOKKHH — ABa. Te>KKHHT BOAO- 
pOA (AeyTepHHT) H CBpBXTOKKHHT BOAOpOA (TpH- 

thht) ce H3noJi3yBaT 3a 3apnA Ha boaopoahhtc 6om6h. 

Hhkoh eneMeHTH HMaT noBene h3otojih.' HanpHMep 
ypaHBT HMa eAHHaAeceT H30Tona : Asa ot thx — ypaH 
233 h ypaH 235 1 — ce H3noji3yBaT 3a 3apHA Ha aTO- 
MHHTe 6om6h. Bchhkh H30T0nH Ha A^AeH eneMeHT 
HMaT eAHaKBH xhmhhhh CBOHCTBa, ho ce pa3JIHHaBaT 
no TerjioTo ch. 

Me>KAy npoTOHHTe b hapoto AeiicTByBaT oT6jrb- 
cKBaTejiHH chjih (noHe>Ke TOBapHTe ca eAHOHMeHHn). 
Eh cjieABano Aa ce onaKBa, ne hapo c hhkojiko 
npoTOHa Tpn6Ba Aa ce pa3Apo6n. B achctbhtcjihoct 
TOBa He*craBa. Heujo noBene, oGhkhoetcho HApaTa 
Ha aTOMHTe ca MHOTO yCTOHHHBH H e H3KAK)HHTejmO 
TpyAHO Aa ce pa3AenHT*Ha Haera. YcroiiHHBOCTTa 
Ha HApaTa ce o6ncHHBa^c TOBa, ne Manap Me>KAy 
npoTOHHTe Aa AencTByBaT OT6jiT>CKBaTejiHH ejie- 
KTpHHHH CHJIH, MOKAy BCHHKH HaCTHAH, KOHTO 
BjiH3aT b CBCTaBa Ha HApaTa, AeiicTByBaT orpoMHH 
npHTeraTejiHH chjih — BBTpeuiHOHApeHH chjih. 
Te 3 H chjih AeiiCTByBaT caMo Ha cbbccm MajiKH 
pa3CTOHHHH (paBHH Ha pa3Mepa Ha caMHTe nacTHAH) 

1 UjHfcp&Ta 235 03HaHaBa, He b aapoTo Ha ypaHOBHH aTOM 
HMa 235 npoTOHa h HeyTpoHa (92 npoTOHa h 143 HeyTpoHa). 
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h ca no-rojieMH ot 0T6jn>CKBaTejiHHTe e jieKTp hhhh 
chah. H^paTa Ha paajiH^HHTe xhmhhhh ejieMeHTH 
h H30TonHTe Ha eflHH h cbia ejieMeHT HwaT pa3JinHHa 

ycToiiHHBocT. IlQ-HeycToiiHHBHTe HA pa Ha HHKOH 
XHMHHHH CJieMeHTH MOraT CaMOBOJIHO, 6e3 BtHUIHO 
bi> 3 AeiiCTBue , Aa ce npeBpBmaT b no-ycroiiHHBH 
HApa Ha Apyrn xhmhhhh eneMeHTH. ripeBp^maHeTo 
Ha no-MajiKO ycrofiHHBHTe' aTOMHH HApa b no-ycroft- 
hhbh ce etnpoBOKAa c H3nycKaHeT0 Ha Tana Hape- 
HeHHTe paAHOaKTHBHH H3ABHKH, KOHTO OKa3BaT 
BpeAHO ACHCTBHe B'tpxy HOBeiHKHH OpraHH31>M. 
BemecTBaTa, H3nycKaiAH paAnoaKTHBHH h3at>hkh, 
ce HapHHaT paAHOaKTHBHH, a CaMOTO H3AT>HBaHe — 
paAHOaKTHBHOCT . 

3aeAH0 c paAHoaKTHBHHTe h3at>hkh ce ocbo6o>k- 
AaBa h nacT ot eHeprHHTa Ha HApaTa. Ta3H eHeprHH 
ce HapHHa aTOMHa hah HApeHa. 

Ilpn aTOMHHH B3pHB ce o6pa3yBaT B TOAHMO KOAH- 
necTBo paAnoaKTHBHH BemecTBa. Te3H BemecTBa 
3apa3HBaT Bi>3Ayxa h MecTHocTTa b pafioHa Ha aTo- 
MHHH B3pHB H no IIT>TH Ha ABH>KeHHeTO Ha B3PHBHHH 
o6AaK. Te 3apa3HBaT h HaMHpaujHTe ce Ha otkphto 
B Ta3H MeCTHOCT TeXHHHCCKH CpeACTBa, Op'BHCHH, 
xopa h >khbothh. PaAHoaKTHBHHTe BeujecTBa MOHCe 
Aa ce o6pa6oTHT h 3a H3noA3yBaHe KaTo GoShh 
paAnoaKTHBHH BemecTBa. 

Pa3naAaHeTO Ha paAHoaKTHBHHTe BemecTBa e cahh 
ot BHAOBeTe HApeHH peaKAHH. OSane koahhcctboto 
aTOMHa eHeprHH, kohto ce otacah 3a eAHHHija BpeMe, 
e cpaBHHTeAHO MaAKO, noHe>Ke paAHoaKTHBHOTo 
pa3naAaHe npeACTaBAHBa nocreneHeH npoAec. Hanpn- 
Mep 3a eAHH nac 1 rpaM paAHii otacah eHeprHH, 
AOCTaTtHHa cawo Aa 3arpee c 1,36 rpaAyca 100 
rpaMa boas. 

HMa h Apyrn BHAOBe hapchh peaKAHH. B aTOM- 
HOTO H BOAOpOAHOTO OpT>>KHe Ce H3HOA3yBaT HAPCHH 
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peaKAHH c B3pHBCH xapaKTep, np« kohto aTOMHaTa 
eHepran ce OT^ejin nonra MHrHOBeHO. 

B aTOMHOTo opBHCHe ce H3noji3yBa BepHHCHaTa 
HApeHa peaKAHH, npH kohto ce pa3qenBaT HApaTa 
Ha ypana hjih miyTOHa, a bt>b boaopoahoto op tHcne 
ce H3noji3yBa CHHTe3HaTa ha peHa peaKAH h, npn 
kohto BOAopoAHHTe HApa ce CT>eAHHHBaT b xejmeBH 
HApa. 

CtiAHHaTa Ha BepHHCHaTa ha peHa peaKAHH ce 
3aKJiK)HaBa b cjicahoto. YcTaHOBeHo e, He aTOMHHTe 
HApa Ha hhkoh tokkh ejieMeHTH (ypaH, njiyTOH) ce 
pa3AenBaT npn yAap c HeyTpoH Ha nacrH, kohto 
npeACTaBjiHBaT paAnoaKTHBHH HApa Ha Apyra no- 
JieKH ejieMeHTH (necro thx th HapnnaT „napneTa“). 
IIpH ACJieHHeTo Ha ypaHOBirre hjih iuiyTOHOBHTe 
aTOMH ce oTAejiHT ABa-Tpn cboSoahh HeyTpoHa, 
kohto b onpeAejieHH ycjioBHH npeAH3BHKBaT pa 3 - 
AenBaHe h Ha Apyrn htomhh HApa. 

Hena 3a yjiecHeHHe npn pa3CBHCAeHHHTa Aa npne- 
MeM, ne ce otacjiht cpeAHO ABa cbo6oahh HeyTpoHa. 
ToraBa Te3H ABa HeyTpoHa npeAH3BHKBaT pa 3 Aen- 
BaHe Ha ABe ypaHOBH (njiyTOHOBH) HApa h b pe3yji- 
TaT ce noHBHBaT nerapn cboBoahh HeyTpoHa. *IeTH- 
pHTe HeyTpoHa MoraT Aa pa3AennT Bene nerapn HApa 
h ToraBa me ce ocboSoaht ocew HeyTpoHa h t. h. 

B aTOMHHH 3apHA 6pOHT h a HeyTpoHHTe, a cjieAO- 
BaTejiHO h SpOHT Ha pa3AeneHHTe HApa pacre jihbh- 
HOo6pa3HO c orpoMHa CKOpOCT. TaKBB bha HApeHH 
peaKAHH ce HapHHaT bcphhchh. 

B pe3yjrraT Ha BepHHCHaTa HApeHa peaKAHH noHTH 
MHTHOBeHO (3a MHJiHOHHa Hacrr ot ceKyHAaTa) ce 
pa3AenBaT nacr ot HApaTa Ha htomhhh 3apHA h ce 
oTAejiH orpoMHo KOjinnecTBo eHeprHH. HanpHMep 
npn pa3AenBaHeTo Ha bchhkh htomhh HApa b cahh 
KH jiorpaM ypaH 235 (njiyTOH) ce ocBoSoncAaBa toa- 
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KOBa eHeprHH, kojikoto npn eAHOBpeMeHHOTo H3- 
SyxBaHe Ha 20 000 tohe tpothji. 

3a Aa Bt3HHKHe BepH>KHa H^peHa peaKitfiH, 
KOJlHHeCTBOTO ypaHOBH aTOMH, kohto MoraT fla ce 
pa3uenHT, Tpn6Ba Aa 6 bag TaKOBa, He BepOHTHocrra 
3a yjiaBHHe Ha ocboSoacuhtc npn ^ejieHHeTO Ha 
H,«paTa HeyTpoHH ot Apyrn HApa na 6b A e AOCTaTB- 
hho rojiHMa, a 3ary6eHHTe HeyTpoHH nopaflH H3JiHTa- 
HeTo hm h3bi»h AeJiHiqaTa ce Maca Aa 6BAaT MajiKo. 
Haft-MajiKOTo KOJiHHecTBO BemecTBo, b KoeTo e 
BB3M0 >KHH BepHHCHa HflpeHa peaKIJHH C B3pHBeH 
xapaKTep, ce HapHna KpHTHHHa Maca. TojieMHHaTa Ha 
KpHTHHHaTa Maca 3aBHCH ot <J)opMaTa Ha 3apnAa, 
MaTepnajia h KOHCTpyKAHHTa Ha oOBHBKaTa My h ot 
pe^Hi^a Apyra 4>aKTopH. 

IIpH Maca Ha 3apHAa, no-Majina ot KpHTHHHaTa, 
3anoHHajiaTa HApeHft peaKijHH 6Bp3o 3aTnxBa. Ilpn 
Maca Ha 3apaAa, no-rojiHMa ot KpHTHHHaTa, BepHHc- 
HaTa HApeHa peaKijHH ce pa3BHBa c HapacTBama 
6Bp3HHa H 3aBT>pIHBa c B3pHB. 

3a a a ce crarae ao aTOMeH B3pHB, HyncHo e acjih- 
iaoto ce BeiqecTBo Aa ce aobcac ot aokphthhho b 
KpHTHHHO CBCTOHHHe. 

Jlo MOMemra Ha B3pHBa oCuihht 3apHA b 6 oM 6 aTa 
e pa3AejieH Ha ABe hjih noBene Haora, BCHKa ot 
kohto HMa Maca, no-MajiKa ot KpiromHaTa. ToBa 
H3KjiioHBa npe>KAeBpeMeHHOTo H36yxBane Ha BCHKa 
ot thx no oTAejiHo. CxeMa Ha aTOMHa 6 oM 6 a cbc 3apHA> 
pa3AejieH Ha ABe qacra, e noKa 3 aHa Ha 2 . 

3a Aa H36yxHe 6 oM 6 aTa, nacTHTe Ha 3apHAa Tpn 6 Ba 
6 Bp 3 o Aa ce cbcahhht b caho ahjio. Ot 6 tp 3 HHaTa 
Ha cteAHHHBaHeTO 3hbhch nBjiHOTo npoTHHaHe Ha 
BepHHCHaTa peaKAHH, a OTTyn h MonmocTTa Ha B 3 pHBa . 
B noKa 3 aHaTa cxeMa nacraTe Ha 3Tomhhh 3apHA ce 
CBeAHHHBaT npH H 36 yxBaHeT 0 na 3apHA ot oShkho- 
Beno B 3 pHBH 0 BeujecTBO. 3a Aa ce ocnrypn 3 anoHBaHe 
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Ha BepH>KHaTa peaKijHH b MOMema Ha cBeAHHHBa- 
HeTo Ha ABeTe nacTH Ha 3 apnAa, MO>Ke a* 6 T>Ae H 3 nQJi- 
3 yBaH cneAHajieH h 3 tohhhk Ha HeyTpOHH. 

roJiHMa pojiH 3a xo^a Ha BepHnmaTa peaKHHH 
HrpaHT OTpa HcaTe jiht Ha HeyTpoHHTe h oOBHBKafa Ha 
6 oM 6 aTa. Orpa>KaTejiHT Ha HeyTpoHHTe Bp^ma b 



-06uKHo6eHO SjpuSno 

lemecmfo 

OmpawameA Ha Heympo - 
nutne 
AmoMiH 
sapid 

QSSuIko. Ha SonSama 

f/yxuHa t am womo e 
ujmetAen Stsdyxbm 


OSUHHoStHO Sjpufao 
Semec(r>k 



<Piu. 2 . IIpHHUHnHa cxeMa Ha aTOMHa 6oM6a 
cbc 3apHAj pa3AejieH Ha flse xjacra: 

A— -no B 3 pHBa; E — b MOMeHT Ha c 6 jiH>KaBaHe MacTHTc 
Ha aTOMHHH B 3 PHB 


30 HaTa Ha HApeHaTa peaKijHH HeyTpoHHTe, kohto • 
H 3 JIHT 3 T h 3 bt>h 3 apHAa. 06 BHBKaTa Ha 6 oM 6 aTa, 
kohto e HanpaBeHa ot njitTeH h orHeynopeH MaTe- 
pHaji, 3 aAT>pH<a othhcth pa 3 npi>CBaHeT 0 Ha aTOMHHH 
3 apHA> Manap He caMaTa th mhoto 6 i»p 30 ce H 3 napHBa. 
OTpa>KaTejiHT h o 6 BHBKaTa noBHiiiaBaT cTeneHTa Ha 
H 3 noji 3 yBaHe Ha aTOMHHH 3 apHA? a tobh AOBe>KAa 
AO yBejiHHaBaHe MonjHOCTTa Ha B 3 pHBa. 

JtoKaTo aTOMHOTO opi>>KHe ce ocHOBaBa Ha pa 3 - 
HenBaHeTo Ha Te>KKHTe HApa Ha hhkoh paAHoaKTHBHH 
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ejieMeHTH (ypaH, njiyTOH) b pesyjmT Ha BeproKHa 
HApeHa peaKAHH, boaopoahoto opi»>KHe (HapnnaHo 
ome h xepMOHApeHo opBHoie) e ocHOBaHo Bi>pxy 
c*BeAHHeHHeTo (cHHTe3aTa) Ha BOAopoAHHTe HApa 
b xejiHeBH HApa. 

3a A a Mo>Ke ot boaopoahhtc HApa Aa ce o6pa3yBax 
xejiHeBH HApa, HApaTa Ha BOAOpOAa TpnSBa Aa ce 
Ao6;m>Kax Ha pa3CT0HHHe, npn6jiH3HTejmo paBHo 
Ha pa3Mepa Ha caMHTe HApa. IlpH TanoBa MajiKo 
pa3CTOHHne Me>KAy HApaTa nonBaT Aa AeiiCTByBaT 
MOlAHHTe HApeHH CHJIH, KOHTO CBT>p3BaT npOTOHHTe 
h HeyTpoHHTe b ycroftHHBa CHCTeMa, KaKBaTO npeA- 
cTaBjiHBa hapoto Ha xejiHeBHH aTOM. IlpH o6pa3y- 
saHe HApo Ha xejiHea aTOM ha peHHTe chjih H 3Bi>p- 
ih BaT 3HaHHTejma pa6oTa, kohto ce H3pa3xoABa 3a 
yBejiHHaBaHe KHHeTHHHaTa eHepran Ha B3aHMOAefi- 
cTByBaiAHTe nacTHijH. H3jiHiuHaTa eHepran, kohto 
BT» 3HHKBa nOpaAH ACfiCTBHeTO Ha HApeHHTe CHJIH, 
ce H3Jix»HBa b OKOJiHaTa cpeAa, KaKTo H3jrbHBa 
eHeprHHTa ch H3CTkBamo thjio. Ho 3a Aa ce npnSjiH- 
>KaT HApaTa Ha boaopoahhtc aTOMH Ha pa3CT0HHHe , 
npn KoeTo noHBaT a^ AeitcTByBaT ha peHHTe chjih, 
Tpn6Ba Aa ce npeoAOJienT 0T6ji*BCKBaTejiHHTe chjih 
H a ejieKTpoHHaTa aTOMHa oSBHBKa, a nocjie h ot6jit>- 
cKBaTejiHHTe chjih Ha HApaTa. 3a A a craHe TOBa, 
BOAopOAM ce HarpHBa ao hhkojiko MHJiHOHa rpa- 
Ayca . IlpH TanaBa BHCOKa TeMnepaTypa aTOMHTe 
3ary6BaT ejieKTpoHHaTa ch o6BHBKa, a HApaTa nojiy- 
naBaT TaKasa cKopocr, kohto e AocraTtHHa Aa npeo- 
AOJiee ejieKTpHHHHTe 0T6jiT>cKBaTejiHH chjih h Aa 
CBeAHHH HApaTa. ^ApeHHTe peaKijHH, kohto npo- 
THHaT npH TaKHBa BHCOKH TeMnepaTypH, Ce HapHHaT 
TepMOHApeHH peaKAHH (oTTyK HABa HaaBaHHeTo 
TepMOHApeHO opi>>KHe) . KaTo h3tohhhk 3a e&3AaBaHe 
Ha BHCOKa TeMnepaTypa bt>b boaopoahoto opi>>KHe, 
Heo6xoAHMa 3a cx>eAHHHBaHe Ha boaopoahhtc HApa 
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b xcjih€&h> ce H3noji3yBa atOMHaTa 6oM6a. Eto 3amo 
axoMHaia 6ow6a e HeH36en<eH ejieMeHT Ha boaopoa- 
HaTa 6oM6a. 

Haft-Ao6paTa KOM6nHaijHH ot BemecTBa 3a TepMO- 
H^pcH 3apHA (3a 3apn,qa Ha BOAopoAHaTa 6oM6a) e 
KOM6HHaAHHTa OT H30TOnHTe Ha TOKKHH BOAOpO A 


A m0M 9 N sa pd 



OduKHobtuo & 3 pub ho beu,icm5<i 


hdopoden sap*3 
(Seympuu, mpumuu , 

Aumuu) 

D66u$na na Sodopodmtna 
6ot*6a 


0m, 5. npHHUHiraa cxeMa 
Ha BOAopoflHaTa 6oM6a 


(fleyTepaa) a cbpbxtokkhh BOflopoa (tphthh). Ocbch 
THX 3a TepMOHflpeHO B3PHBHO BemecrBO MOHCe fla ce 
H3nOJ13yBa B H3BeCTHO KOJIHHeCTBO h jihthht 1 . 

IIpH B3aHMOfle0CTBHeTO Ha Te3H H30T0HH Ha 
BOflopofla H jihthh TepMonapeHaTa peaKHHH npoTnaa 
H3BBHpe3H0 6tp30, KaTO Ce OT^ejIH rOJIHMO KOJIH- 
aecTBO eHepraa. npHHUHiraa cxeMa Ha BoaopoflHaTa 
6oM6a e nonasaHa Ha <t>Hr. 3. 


1 Buiecio ra3oo6pa3Ha hjih TeMHa CMec ot AeyTepHft h tph- 
THtt 3 * Sapafl Ha BOflopoflHaTa 6oM6a Mowe «a ce B3noa3yBa 

TB-bpflO XHMHMHO CT.e«HHeHHe B1.B BHfl Ha JIHTHeB XHApHfl 

(LiH). B T03H cjiyaaft tphthht ce nojiyaaBa nofl fleftcTBHero 
Ha noioka ot HeyTpoHH, o 6 pa 3 yBaH npH H 36 yxBaHeTO Ha btom- 
HaTa 6oi*6a. 
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JeftcTBHeTo Ha BoAopoAHata 6ow6a Monce Aa ce 
oimrne no cjicahhh Hanmi. B AaneH momcht aTOM- 
naTa 6oM6a H36yxBa h TeMnepaTypaTa ce noBHinaBa 
AO hhkojiko AeceTKH MHJiHOHa rpaAyca. ToBa CB3AaBa 
ycjioBHH HApaTa Ha H30TonHTe Ha BOAopoAa (Aeyre- 
pHH H TpHTHH) H JIHTHeBHTe HApa A& Ce CBeAHHHT 

BOAopoAHaTa 6oM6a H36yxBa. Kojihhcctboto eHep- 
thh, KoeTo ce OTAejia npn o6pa3yBaHe Ha 1 kz xejineBH 
HApa ox boaopoahh HApa, e 5 — 6 nBra no-rojiHMO 
ot eHeprHHTa, kohto ce otacjih npn pa3qenBaHeTO Ha 
1 kz ypaHOBH HApa (ypaH 235 ). OcoSchoto bt>b boao- 
poAHaTa 6oM6a e ToBa, ne th hhmb KpHTHHHa Maca. 
IIOpaAH TOBa KOJIHMeCTBOTO HApOHO BemeCTBO b 
6oM6aTa Monce Aa 6i»Ae MHoro tojihmo. Tpothjiobhht 
eKBHBajieHT Ha BOAOpOAHHTe 6 om6h e 3HaHHTejiHO 
nO-rOJIHM OT TpOTHJIOBHH eKBHBajieHT Ha aTOMHHTe 
6 om6h h ce H3MepBa c mhjihohh tohobc. 

ATOMHaTa 6oM6a Monce Aa ce npBCHe bt»b BM^yxa, 
Ha noB’BpxHocTTa Ha 3eMHTa (BOAaTa) hjih noA 3eMHTa 
(BOAaTa). CBOTBeTHO Ha TOBa B3pHB0BeTe 6HBaT 
BT,3AyiHHH, HaA3eMHH (HaABOAHH) H IIOA3eMHH (nOA“ 

boahh). 

Atomhhht B3pHB e BT>3AymeH, KoraTo 6oM6aTa 
H36yxHe Ha BHCOHHHa Haft-MajiKo hhkojikoctothh 
M eTpa naA 3eMHaTa (BOAHaTa) iiobbpxhoct. TonnaTa 
ot 3eMHaTa (BOAHaTa) noBtpxHocT, naA kohto H36y- 
XBa aTOMHaTa 6oM6a, ce Hapnna ennueHTBp Ha B3pnBa 
((J)HT. 4). 

B3pHBT>T ce HapHna HaA3eMeH (HaABOAOH), KoraTo 
6oM6aTa H36yxHe Ha noBBpxHocrra Ha 3eMHTa (BOAaTa) 
hjih Ha hhkojiko AeceTKH MeTpa HaA 3eMHTa (BOAaTa). 

Atomhhht B3pHB e noA3eMeH (noABOAeH), KoraTo 
6oM6aTa H36yxHe, cjieA KaTo HaBJie3e b 3eMHTa 
(BOAaTa). 
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0ue, 4.' Emmem-bp Ha aTOMHHH B3pHB 


3. BTjHIUEH BHA HA ATOMHHH B3PHB 

B MOMema Ha BtsAymeH aTOMeH B3pHB ce Ha6jiio- 
Aasa ocjiennTejiHO hpbk Gjihcbk, kohto ce BH>KAa 
Ha pa3CTOHHne noBene ot 100 KHJioMeTpa ((J)Hr. 5). 
Ha pa3CTOHHHe hhkojiko KHJioMeTpa ot emmeHTBpa 
Ha B3pHBa GjIHCBKBT OCBeTHBa MeCTHOCTTa MHoro 
nO-CHJIHO OT CJlBHIjeTO B HCeH A^H. To Pl HflBa OT 
o6pa3yBaHOTo b mhctoto Ha B3pH^a orHeHO kbji6o, 
b KoeTo HMa bhcoko HajinraHe. YBejiHHaBaiiKH 
pa3MepHTe ch, orHeHOTo kbjiGo CB3AaBa y^apHa 
BBJiHa b okojihhh BB3Ayx h 6i>p30 ce H3Anra Harope. 
Karoo ' me GB^e noconeHO b TJiaBa III, ao oTKBCBa- 
HeTO Ha yAapHaTa BBjma ot orHeHOTo kbjiGo cbctjihh- 
hoto H3jii>HBaHe e rjiaBHaTa npuHHHa 3a 6*Bp30T0 
yBejiHHaBaHe Ha orneHOTo kbjiGo. 
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4>tu. 5. Bi>3 1 uymeH aToweH B3pHB 


KaTo aocththc noBT>pxHOCTTa Ha 3eMHTa, yAap- 
HaTa BBJiHa noBAHra KBJiSa ot npax, kohto ce 3aAT>p- 
>KaT BT>B BB3AyXa 10—30 MHHyTH. CjieA H3BCCTHO 
BpeMe oraeHOTo kt>ji 6 o H36jieAHHBa h Hanpan npe- 
CTaBa Aa cbcth. IJeJiHHT npoijec Ha Bi>3HHKBaHe h 
pa3BHrae Ha orHeHOTo r^jiGo Tpae hhkojiko ceKyHAH. 
CjieA TOBa to H3CTHBa h ce npeBpT>ma b kt>ji 6 obhach 
oOjiaK, kohto 6^30 pacTe h ce H3Anra Harope. 
CjieA oGjiana ot 3eMHaTa iiobt>pxhoct ce H3AHra 
ctt>ji 6 ot npax, nopaAH KoeTO 3 Tomhhht B3pHB 
AoSnBa xapaKTepHa rT>6oBHAHa (fjopMa (<f>Hr. 6). 
OOjiaKBT AOCTHra BHCOHHHa 10 KHJiOMeTpa h noBene. 
C TeneHHe Ha BpeMeTo toh ce pa3ceHBa ot BHTBpa, 
KOiiTO oOHKHOBeHO HMa pa3JIHHHa CKOpOCT H nocona 
Ha pa3JiHHHHTe bhcohhhh, h 3ary6Ba CBOHTa xapaK- 
TepHa <J)opMa. Atomhhht B 3pHB ce npHApy>KaBa ot 
MH oro CHJieH h pH3i>K 3ByK, koIIto ce HyBa Ha AC- 
CeTKH KHJiOMeTpa. 
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6 . r^eoBH^cH o6ji£U< npn &tomhh>i 

B3pHB 


IIpH Ha^3eMeH aTOMeH B3pHB cue# 6jrac'&Ka ce 
o6pa3yBa CBeTeiqa oGnacr, kohto npHjmna Ha rrojiy- 
kt>ji6o (4>ht. 7). C TeneHHe Ha BpeMeTo CBeTemaTa 
oSjiacT 6i>p30 ce yBejinnaBa. Y^apHaTa BtjiHa, 
pa3npocrpaHHBaiiKH ce no noB’&pXHocTra Ha 3eMHTa, 
noBAHra Ki>ji6a ot npax. H3BecTH0 BpeMe cjica 
B3pHBa CBeTemaTa oSjiacT ce oTKtCBa ot 3eMHaTa 
noB'bpxHOcr h 6t>p30 ce H3AHra Harope, Karo ce 
npeBpsma b kt>ji6obhach oGjian. Moiahh BT>3xoAHmH 
Bi>3AyiiiHH noTOAH yBJiHHaT CJICA ce6e ch orpoMHO 
KOJiHnecTBo npax. 06jiaKi>T h ctbjiGbt ot npax 
npeACTaBJiHBaT e#Ho ujijiq h nojiynaBat rtSoBBAHa 
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<|)opMa — npH6jiH3HTejiHO TanaBa, KaKTo ppH Bi>3Ay- 

UIHHH B3pHB . 

Bi,hiuhhht bha Ha iioaboahhh aTOMeH B 3 pHB 
3aBHCH ot A^Ji6oHHHaTa Ha HaBjiH3aHeTo Ha 6oM6aTa 
bbb BOAaTa. npH noABOAeH aTOMeH B3pnB Ha MajiKa 
A’BJiSoHHHa HaA BOAHaTa noB’bpxHocT ce H3AHra 



7 . CBeTemo nojiyKTajiCo npH Hafl3eMeH B3pH» 

Ha aTOMHa 60 M 6 a 

BOAeH CTBJ 16 , koEto AocxHra BHCOHHHa noBene ot 
KH jioMeri>p. HaA boahhh ctt»ji 6 ce o6pa3yBa o6jiaK, 
ctCTOHm ce rjiaBHO ot boahh napn, kohto, yBejiHHa- 
naJhak pa3MepHTe ch, AOCTHra hhkojiko KHJiOMeTpa 
b AHaMeTT>p (4 )ht. 8 ). Hhkojiko cenyHAH cjieA 

noABOAHHH B3pHB ot CTBJiGa noHBa Aa naAa 

BOAa. B ocHOBaTa Ha CTBji 6 a ce o 6 pa 3 yBa orpo- 
MeH o 6 jiaK ot chthh KanKH . C naAaHeTo Ha boa- 
HaTa Maca o 6 jiaKi>T ce pa3npocrpaHHsa BcrpaHH 
H 3a HHKOJIKO MHHyTH Ce H3AHTa Ha 3HaHHTeJIHa 
BHCOHHHa. CKopocTTa Ha pa3npocrpaHeHHeTo My 
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AocxHra oTHa^ajio hkkojiko AeceTKH Metpa b cenyHAa, 
a cjieA TOBa 6t>p30 cnaAa. no-HaTaTBuiHOTO abh- 
>kchhc Ha oGjiana BCTpaHH ce npeKpaTHBa. Ot oSjiaKa 
naAa paAHoaKTHBeH ab>ka. 

IIpH nOABOAHHH B3pHB Ce 06 pa 3 yBaT OCBeH TOBa 
o6HKHOBeHH BBJIHH no nOB’BpXHOCTTa Ha BOAaTa. 



0U2 . 8. Bl>HIIieH BHA Ha nOABO^eH aTOMeH B3pHB 


Ha MaJIKO pa3CTOHHHe OT MHCTOTO Ha B3pHBa bhco- 
HHHaTa Ha tc3H bbjihh MOH<e Aa AoerarHe 20 — 30 
MeTpa. C OTAaJienaBaHe ot mhctoto Ha B3pHBa bh- 
coHHHaTa Ha bbjihhtc 6i>p3o HaMajiHBa. Ako noA- 
boahhht B3pHB ce npoH3BeAe b njiHTKO mhcto, 
Ha a’bhoto ce o6pa3yBa rojinwa HMa. B to3h cjiynatt 
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3aeflH0 c BOflaTa bbb Bi>3flyxa ce H3AHra h 3HaHHTejiH0 
KOJIHHCCTBO npBCT. 

Bt>HIHHHHT BHfl Ha nO#3eMHHH aTOMCH B3pHB 
33BHCH OT flBJlOOHHHaTa Ha IlpOHHKBaHeTO Ha aTOM- 
HaTa 6oM6a b 3eMHTa. IIpH npoHHKBaHe Ha Manna 
fl’bJlOoHHHa B'bHIHHHHT BH Ha nOfl3eMHHH aTOMCH 
B3pHB ce OTJIHHaBa MaJIKO OT B'BHUIHHH BHfl Ha Hafl- 
3CMHHH aTOMCH B3pHB. IIpH 3HaHHTCJIHO IipOHHKBaHe 
Ha 6oM6aTa B 3CMHT3 aTOMHHHT B3pHB HMa CJieflHHTe 
ocoBeHOCTH : 

— H3XBT>pjIHHe Ha TOJIHMO KOJIHHeCTBO np*bCT 
Ha pa3CTOHHHe ao hhkojiko KHJioMeTpa ; 

— o6pa3yBaHe Ha rpaMa^Ha HMa. H3 hhcjicho e, 
ne npn B3pHB Ha aTOMHa 6oM6a c eKBHBajieHT 20 000 
TOHa TpOTHJI Ha flT»Jl60HHHa 10 — 15 M OT nOBBpXHO- 
crra Ha 3eMHTa ce o6pa3yBa HMa c flHaMerbp okojio 
250 M H flT>Jl60HHHa okojio 30 M . 

4. nOPA3HBAmH OAKTOPH 
nPH ATOMHHH B3PHB 

riopaOT OTflejiHHeTo Ha orpoMHO kojihhcctbo eHep- 
tVLH. npn aTOMHHH B3pHB TeMIiepaTypaTa B MajIKOTO 
npocTpaHCTBo, 3aeMaH0 ot aTOMHaTa 6oM6a, flocrara 
MHJIHOHH rpa^yCH. Ta3H H3KJHOHHTCJIHO BHCOKa 
TeMnepaTypa e npnHHHa 3a o6pa3yBaHeTo Ha orHeHO 
KBJlSo, KOeTO e H3T0HHHK Ha CHJIHO CBeTJIHHHO 
H3JIT>HBaHe. 

Ha>Ke>KeHHTe napH Ha npo/iyKTHTe, nojiyneHH npn 
jjejieHHeTO Ha BemecTBOTo Ha 3 tomhhh 3ap h/j, hcbjih- 
3JiaTa b peani^HH nacT ot aTOMHHH 3apH^? oOBHBKaTa 
Ha 6oM6aTa h Ha>Ke>KeHHHT BT>3flyx, kohto CBCTaB- 
jiHBaT omeHOTO kt>ji6o, 6t>p 30 ce pa3iiiHpHBaT > 
pa3^BH>KBaT okojihhh Bi>3^yx h ro CBHBaT. B pe3yji- 
TaT ce o6pa3yBa y^apHa BT»jiHa. 

B3pHBT>T Ha aTOMHaTa 6oM6a ce npH£py>KaBa ot 
neBH^HMo paflHoaKTHBHO H3jrBHBaHe , HapeneHo 
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npoHHKBanja pajjnaijHH. IIpoHHKBaina- 
Ta pa^Hai^HH npeACTaBjiHBa itotok ot raMa-jitHH h 
H eyTpoHH. OcBeH TOBa b paiioHa Ha B3pHBa h no 
ntTH Ha ABHHceHneTo na oGjiana, o6pa3yBaH npn 
B3pHBa, na^aT paAnoaKTHBHH BemecTBa (bbb bha 
H a npax), BCJie^cTBHe Ha KoeTo HacTtnBa pagHO- 
HKTHBHO 3apB3HBaHC Ha MeCTHOCTTa H BB3flyxa. 

B paftoHa Ha B3pHBa MecTHocTTa mojkc «a Sime 
3apa3eHa ci»mo h nopaAH TOBa, ne no a AeftcTBHeTo Ha 
HeyTpoHHTe hhkoh HepaAHoaKTHBHH BemecTBa (Ha- 
Tpnft, (J)OC(f)Op H AP*)> KOHTO BJIH33T B 

cBcraBa Ha ropHHH noHBeH njiaer, craBaT pa^no- 
aKTHBHH. 

H Tana y^apnaTa Bi>jiHa, cbctjihhhoto h3jit>- 
'XBHHe, npOHHKBau^aTa paAHaijHH h pagHO- 
aKTHBHOTO 3apa3HsaHe Ha MecTHocTTa ca nopa- 

3HBaU^HTC 4>aKTOpH HpH aTOMHHH B3pHB ((J)HT. 9). 

B 3aBHCHM0CT OT BH^a Ha B3pHBa AeilCTByBaT e^HH 
HJIH Apyra nopa3HBaum (fraKTopn. HanpHMep npn 
Bt3AyiiieH B3pHB me AeiicTByBaT rjiaBHO Bi>3AyiiiHaTa 
y^apHa BT>jraa 3 CBeTJiHHHOTo H3jn»HBaHe h npoHHKBa- 
maTa pa AHaijHH . Pa^HoaKTHBHOTo 3apa3HBaHe Ha 
MecTHOcrra me 6*BAe He3HanHTejiH0. To me 3aBHCH 
OT MeTeopOJIOrHHHHTe yCJIOBHH. ripH AT >> KR h cHero- 
Bajien< to me StAe no-rojiHMo, otkojikoto b hcho 
BpeMe. npn Ha^3eMeH B3pnB me AeftcTByBaT bchhkh 

nOpa3HBamH ({jaKTOpH, HO TyK paAHOaKTHBHOTO 
3apa3HBaHe Ha MecTHOcrra e no-CHjmo, otkojikoto 
npn BT>33ymeH B3pHB . 

IlpH noA3eMeH h noABOAeH B3pHB ce ci>3flaBaT 
y^apHH bbjihh cbotbctho b noHBaTa h BOAaTa, a 
Mo>Ke Aa ce o6pa3yBaT yAapHH bt>jihh h bi»b BMAyxa, 
HHeTO AeitCTBHe me 3aBHCH OT AT>Jl 60 HHHaTa Ha B3pH- 
Ba . IlpH 3HanHTejraa A'fcJiSonHHa AelicTBHeTo Ha bt>3- 
AyniHaTa BBJiHa MO>Ke Aa ce HaMajm AOTojiKOBa, ne 
AS HHMa HHKaKBB e$eKT, 
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flefiCTBHeTO Ha CBeTJIHHHOTO H3JIBHBaHe npH no A“ 

3eMHHH H nOABOAHHH B3pHB, CBOTBeTHO BT>pxy 
BaA3eMHH n Ha^BOAHH oSeKTH, me G'bfle Majino 
ecfjHKacHOj noHe>Ke CBeTJIHHHOTO H3jn>HBaHe me Gime 
nonra HantJTHO nortjiHaTo b ntpBHH cjiynaft ot 
3eMHTa, a bt»b btophh — ot BOAaTa. Ho 3a TOBa 
ntK npn nofl3eMeH B3pnB nonBaxa me Oime mhoto 
chjiho 3apa3eHa c paAnoaKTHBHH BemecTBa, a npn 
noABO AeH B3pHB — bo A aTa . 

5. OCOEEHOCTH HA IIOPA3HBAIHOTO flEftCTBHE 
HA ATOMHHH B3PHB 

Atomhhht B3pHB ce OTjinnaBa ot B3pnBa Ha o6hk- 
HOBeHHTe b3Phbhh BemecTBa no TOBa, He e npn- 
Apy>*<eH c oTAejiHHe Ha 3HaHHTejrao no-rojumo 
KOJinnecTBO eHepran. Ilo Mama6a Ha pa3pymeHHHTa . 
h nopa>neHHHTa cpeA xopaTa aTOMHHHT B3pHB (Ha 
6ow6a c eKBHBajieHT 20 000 TOHa tpothji) b rpaA e 
paBeH Ha B3pHBa Ha hhkojiko xhjihah 4>yracHH caM<*- 
JieraH 6om6h hjih apTHJiepniicKH CHapnAH ot toahm 
KajiH6i>p, xBBpjieHn eAHOBpeMeHHO . 

KaKTO e H3BeCTH0, aTOMHOTO Opt>KHe C B3PHBH0 
AeiicTBHe e npeAHa3HaneHo 3a nopa3HBaHe Ha xopa, 

3a pa3pymaBaHe Ha pa3JiHHHH c , BOp’B>KeHHH h crpaAn, 

3a yHHmoH<aBaHe hjih noBpencAaHe Ha 6ohhh tcxhh- 
necKH cpeACTBa. Hopa3HBamHTe c})aKTopH — yAap- 
HaTa BBJIHa, CBeTJIHHHOTO H3JIT>HBaHe, npOHHKBa- 
maTa paAnaimn h paAHoaKTHBHOTO 3apa3HBaHe Ha 
MecTHoerra — AeftcTeyBaT nonra e AHOBpeMeHHO , pa3- 
6npa ce, c pa3JiHHHa npoA'BJBKHTenHocr. Ha (Jmr. 10 
ca noKa3aHH BpeMeTo Ha AeficTBne Ha yAapHaTa BtjiHa, 

CBeTJIHHHOTO H3JlT>HBaHe, npOHHKBamaTa paAHaAHH H 
paAHoaKTHBHOTO 3apa3HBaHe Bi>pxy o6eKT Ha pa3- 
CTOHHHe 2 KM OT MHCTOTO Ha B3pHBa. 
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Cbctjihhhoto H3JiT>HBaHe, KoeTo ce pa3npocrpattHBa 
npaKTH^ecKH MHraoBeHo, fleftcTByBa BBpxy o6eicra 
ntpBHTe 2 — 3 cenyHAH. YAapHaTa BBjraa Aocrara 
oGeKTa npH6jiH3HTejiH0 3a 5 cenyHAH h AOHCTByBa 
okojio eAHa ceKyHAa. IIpoHHKBamaTa paAnaiuiH, 
kohto ctmo ce pa3npocTpaHHBa npaKTimecKH mhfho- 
Betto, AeficTByBa b npoAT>Ji>KeHHe Ha ntpBirre 
10 — 15 cenyHAH. PaAHoaKTHBHOTO . 3apa3HBaHe ce 
npOHBHBa no-npoA'BJi^HTejiHo BpeMe. 
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<Pue. 10. BpeMe Ha jjeHCTBHe Ha nopa3HBamHTe <J>ai<TopH npa 
B3j)HB Ha aTOMHa 6oM6a c eKBKBajieHT 20 000 Tona TpOTiijj 


Ha KaKBo oTAajieneHHe ot mhctoto Ha aToMHHH 
B3pnB h Ha KaKBa njiom e bi>3mo>kho as 6t>AaT nopa- 
3eHH xopaTa? Ilpn B3pHB Ha aTOMHa OowSa c eKBH- 
BajieHT 20 000 TOHa tpothji ca bt>3mo>khh tchckh 
nopa>KeHHH ot yAapHaTa BT>jiHa b paiiOH c paAHyc 
AO 800 MeTpa ot mhctoto Ha B3pHBa na ruiotij 
2 K6. km. B paiiOH c paAHyc ao 1600 m Ha njioiit 
8 K6 . km ca BepoHTHH nopa>KeHHH ot cpeAfta crerieH, 
a b paftoH c paAHyc ao 2400 m Ha njioiq 18 m. km 
nopa>KeHHHTa ca jickh. Ha no-rojieMH pa3croHHHH ot 
2400 m yAapHaTa BT»jma He HaHacn nopanceHnn Ha 
xopaTa. Cbctjihhhoto H3jrBHBaHe MO>Ke Aa npHHHHH 
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no pa>KeHHfl Ha He3amirreHH xopa b pafioH c paAHyc ao 
3200—4000 m Ha njioin 32 m. km. BpeAHOTO Bi>3Aeil- 
CTBne na npoHHKBan^aTa pannaijHH ce npoHBHBa b 
paiioH c pa^Hyc 2000 m . PaAHoaKTHBHOTo 3apa3HBane 
Ha MecraocTTa cjieA BT>3AymeH aTOMeH B3pHB e 
cpaBHHTejmo cjiaGo. Ot ropHOTO ce bh>ka 3 9 He Ha 
Haft-rojiHMo pa3CTOHHne ot neHTtpa Ha B3pHBa 
AeiiCTByBa Btpxy He3amHTeHH xopa cbctjihhhoto 
H 3n*i>HBaHe. YAapHaTa BBJiHa nopa3HBa Ha no- 
MaJlKH pa3CT0HHHH, KaTO AOCTHTa B Ha TOHKa 

CjieA H3BecTH0 Bpeiwe. IIpoHHKBamaTa paAHaijHH 
nopa3HBa Ha ome no-MajiKH pa3CT0HHHH ot ijeHTHpa 
Ha B3pHBa. 

06ane nopa3HBamoTO ac^ CTB ne Ha aTOMHHH B3pHB 
3 HaHHTejiHO MOH<e Aa ce HaMajiH hjih Aa ce oTcrpaHH 
Hani>jiHO, ano HMa'yKpHTHH h y6e>KHma, noATOTBeHH 
ctrjiacHO H3HCKBaHHHTa Ha npoTHBoaTOMHaTa 3aiAHTa. 
JI,aH<e ano xopaTa ce HaMnpaT b otkphth OKonn, 
TpaHinen h xoaobc 3a ctoOmeHHe ntJieH npo<J)HJi t 
ynasaHHOT KajiH6i>p aTOMHa 6oM6a Monce Aa HaHece 
nopanceHHH: npe3 cbctjihhhoto H3JiT>HBaHe caMo Ha 
400 m 9 npe3 npoHHKBamaTa paAnaijHH AO 550 m, a npe3 
yAapHaTa BtJiHa ao 700 — 750 m . KoraTO b no3HAHirre 
h b paHOHHTe 3a pa 3 noJio>KeHHe Ha boEckhtc HMa 
3aKpHTH ySoKHma (nonpHTH OKonn hjih yHacTtijH 
ot TpaHiueH), jihhhhht CT>CTaB MO>Ke Aa 6tAe nopa- 
3eH ot yAapHaTa BtjiHa caMo Ha pa3CT0HHHe ao 
400 My a CBCTJIHHHOTO H3JlT>HBaHe HHMa Aa My HaHece 
nopa>KeHHH. CTeneHTa Ha nopanceHneTO ot npoHH- 
KBamaTa paAHaiJHH 33BHCH ot AcOejiHHaTa Ha CBOpt- 
H<eHHHTa. 3aiAHTaTa ot paAHoaKTHBHHTe BemecTBa, 
naAHajm Ha MecTHocrra cjieA B3pHBa, ce ocnrypHBa 
C HHAHBHAyaJIHHTe CpeACTBa 3a npOTHBOXHMHHeCKa 
3aujHTa (npoTHBora3, HaMeTajio, nopann, ptnaBHAH). 
IIpH AOCTaTT>HHO 3ApaBH 3aKpHTH y6e>KHma C HOKpH- 
thh, kohto HaMajiflBaT AoaaTa Ha npoHHKBamaTa 
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pafluaHHH flo 6e3ottaeHH hopmh, Mowe Rd. « ocurypn 
n^jiHa 3amHTa ot no pa HceHHHTa na Bi>3AyinHHH 
B3pHB, Aan<e h 6jih3ko ao ennijeHTBpa Ha B3pHBa. 

CneAOBaTejiHO h cpeiqy aTOMHOTo opi>>KHe HMa 
CHrypHH cpeflCTBa h Ha^HHH 3a 3amnTa. 

JXeilcTBHeTO Ha aTOMHHH B3pHB B rpaAOBeTe HMa 
CBOHTe OCoSeHOCTH. 

3a HjnocrpaHHH Ha orpoMHHTe pa3pymeHHH h 
nopan<eHHH cpeA xopaTa npn aTOMHHH B3pHB MoraT 
Aa nocjiy>KaT pe3yjiTaTHTe ot achctbhcto Ha ntpBHTe 
aTOMHH 6 om6h, xbbpjichh ot aMepHKaHCKHTe HMnepna- 
jihcth Ha a nnoHCKHTe rpa^OBe XnpoiiiHMa h Hara- 
3aKH npe3 aBrycr 1945 r. 

ntpBaTa aTOMHa 6oM6a (ypaHOBa) e XBtpjieHa Ha 
6 aBrycT HaA rpaA XHponiHMa. Tpn AeHa iio-kbcho, 
cyTpHHTa Ha 9 aBrycT, 6njia XBT>pjieHa BTopaTa 
aTOMHa 6oM6a (iuiyTOHOBa) Ha a rpaA Hara3aKH. 

B3pHBHaia eHeprnH Ha aTOMHHTe 6om6h, xbt>pjichh 
HaA nnoHCKHTe rpaAOBe, ce oueHHBa Ha 20 000 to Ha 
TpOTHJI 3a BCHKa OT THX. 

ATOMHHTe 6 om6h 6hJIH XBBpjieHH HaA XHpOUIHMa 
h Hara3aKH ot chmojict thii E-29 („jieTHma Kpenocr“)> 

KoUTO JieTHJI Ha BHCOHHHa OKOJIO 9000 M . B3pHBO- 
BeTe h b eAHHHH, h b Apyran cjiynaii ca CTaHajiH 
npH6jiH3HTejiHO Ha eAHaKBa BHCOHHHa — 600 m 
OT nOBBpXHOCTTa Ha 3eMHTa. BhjIH npeAH3BHKaHH 
3Han HTe jihh pa3pymemiH h MHoroOpoHHH nopa>Ke- 
hhh h >KepTBH cpeA Hace jieHneTo . XopaTa 3arHHajra 
ot npHKOTO BT>3AeficTBne Ha yAapHaTa Bi>jiHa, ot 
OTJioMBAHTe, OTXBptKHajiH ot pa3pymeHHTe crpaAH 
H CBOptJKeHHHj H OT ACHCTBHCTO Ha CBCTJIHHHOTO 

H3jn>HBaHe h npOHHKBamaTa paAHaijHH. 

ripH B3pHBa Ha aTOMHHTe 6om6h HaA anoHCKHTe 
rpaAOBe npHKOTO Bt3AeiicTBHe na yAapHaTa BBjiHa * 

He e maBHaTa npHHHHa 3a CMBprra h HapaHHBaHeTO 
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Ha xopaTa. TjiaBHa pojih e H3Hrpajio kocbchoto 
B i>3 ( zjeHCTBHe Ha y^apHaTa BBJiHa. Kocbchoto bi> 3 Aefr- 
CTBHe Ha y^apHaTa BBjiHa e HaHecjio nopameHHe Ha 
HC3aiI^HTCHH XOpa Ha 3HaHHTeJlHO pa3CTOHHHe . Or6e- 
jiH3aHH ca cjiynan Ha HapaHHBaHe ot otjiombijh Ha 
pa3CTOHHHe ao 3200 m ot enmjeHTT>pa Ha B3pHBa b 
XnpoiiiHMa h ao 3700 m b Hara3aKH, Manap tokkh 
HapaHHBaHHH Aa e HMajio caMO Ha pa3CT0HHHe ao 
2000 m. 

BpoHT Ha >KepTBHTe b XHpouiHMa h Hara3aKH ot 
BT> 3AyiUHaTa yAapHa BtjiHa h oGrapmieTo (ot npHKOTO 
BT>3ACHCTBHe Ha cbctjihhhoto H3jiT>HBaHe h non<apHTe) 

BT>3JiH3a Ha 85 — 9 5°/ 0 ot oOiijhh 6poii Ha JKepTBHTe . 

OcraHa jiht e ca yMpejiH ot bt>3achctbhcto Ha npo- 
HHKBaiAaTa paAHaium. 

CnopeA hhkoh nyn<AecTpaHHH AaHHH okojio 50 °/ 0 
ot cMi>pTHHTe cjiynan ce KhJi>K?iT Ha oOrapHHe noA 
HenocpeACTBeHOTO BT>3AeficTBHe Ha cbctjihhhoto 
H3jii>HBaHe h Ha oOrapHHe ot njiaMtijHTe Ha ropniAHTe 
crpaAH h CT>opT>JKeHHH . HenocpeACTBeHOTO BT>3Aett- 
CTBne Ha cbctjihhhoto H3Ji*bHBaHe Bi>pxy He3amHTe- 
HHTe xopa npn H36yxBaHeTO Ha aTOMHHTe 6om6h HaA 
rpaAOBeTe XnpomHMa h Hafa3aKH ce e H3pa3Hjio 
npeAH bchhko b noHBaTa Ha oGrapHHHH ot pa3jiHHHH 
CTeneHH. Ilpn pa3JiHHHO OTAajieneHHe Ha xopaTa ot 
mhctoto Ha B3pHBa CTeneHTa Ha oSrapHHeTO e 6njia 
pa 3 JiHHHa. Chjihh oOrapnHHH (III creneH) no otkph- 
THTe Hacra Ha thjioto nojiynHjin xopaTa, OTAajieneHH 
AO 1500 m ot mhctoto Ha B3pHBa, no-cjiaOn o6rapn- 
hhh (II CTeneH) — OTAajieneHHTe ao 2000 m h jickh 
oSrapHHHH (I CTeneH) — oTAajieneHHTe ao 4000 m . 

TonjiHHaTa ce yceujajia Ha pa3CTOHHHe HaA 9000 m . 

CTeneHTa Ha oOrapnHeTo Ha otkphthtc nacTH Ha 
thjioto 3aBHcejia ot xapaKTepa, UBeTa, Ae6e JiHHaTa h 
nABTHoerra Ha oOjieKjioTo. Ho a Heno cpe actbchoto 
B i>3Aei4cTBHe Ha cbctjihhhoto H3Jn>HBaHe h b AsaTa 
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rpafla H30yxHajiH MHoroSpoftHH noncapH. MHoro 
xopa Shjih oSropeHH ot njiaMtijHTe, oco6eHo b Xnpo- 
uiHMa, kbacto yjiHijHTe 6 hjih tcchh, HMaao MHoro 
boahh KanajiH h 6hjio TpyAHO Aa ce H3jie3e ot ropa- 
maTe KBapTajiH. 

KaTo nopa3HBaiu; <J>aKTop npoHHKBamaTa paAna- 
ijna He e HMajia nBpBocTeneHHo 3HaneHHe b cpaBHeHae 
c APyrHTe nopa3HBamH (J)aKTopH npn aTOMHHa 
B3pHB. EpoHT Ha xopaTa b XHpouiHMa h Hara 3 aKH, 
yMpejiH BCJie^CTBHe BB3A£i*CTBHeTO Ha npoHHKBamaxa 
pa^Hai^na, e 6 hji 5 — 1 5°/ 0 ot o6iijhh Spoil Ha a<ep- 
TBHTe. B pe3yjiTaT Ha ^encTBueTo Ha npoHHKBamaTa 
paAHaimn xopaTa 3a6ojiejra b pa3JiHUHa CTeneH ot 
jiBneBa SojiecT. 

IlpeAH3BHKaHHTe ot aTOMHHa B3pHB pa3pyuieHHH 
b rpaAOBeTe XHpouiHMa h Hara3aKH noKa 3 BaT, we 
cTeneHTa Ha noBpe>KAaHe h ycTOHHHBocrra Ha crpa- 
OTTe 33BHCHT OT THna H 3flpaBHHaTa Ha KOHC^pyK- 
i^HHTa , pa3MepHTe Ha nocrpoiiKaTa, CTpoHTejiHirre 
MaTepnaan, pa3CToaHneTo ao mhctoto Ha B3pHBa h 
ot Apyrn (JaKTopn. 

B XHpouiHMa e,0HoeTa>KHH SeroHHH crpaAH, rJiaBHo 
3aBO^CKH nOCTpOHKH, nOJiyUHJIH CHJIHH noBpeAH 
Ha p33CTOHHHe ao 1600 m ot emmeHTBpa Ha B3pHBa. 
MHoroeTaa<HH h npoMHiujieHH crpaAH c >Kejie3HH 
CKejieTH Shjih HanBjmo pa3pyuieHH Ha pa3CTOHHHe 
Ao 700 M y a Ha pa3CToaHHe ao 1500 m ot ennijeHTBpa Ha 
B3pHBa TaKHBa crpaAH nojiyuHJiH cepH03HH noBpeAH. 
B Hara3aKH mhoto npoMHiuaeHH npeAnpHaraa ce 
noMemaBajiH b crpaAH ot xaHrapeH ran. IIoKpHBHTe 
h oSaHAOBKaTa Ha Te3H crpaAH 6hjih HanpaBeHH ot 
BBjiHOo6pa3HO H<eaa3o huh ot a36ecTOB ahmcht. 
XapaKTepBT Ha pa3pymeHHaTa 6hji tbbpac pa3jiH- 
neH. Ha 6jih3kh pa3CToaHHa ot emmeHTBpa Ha 
B3pHBa Te3H cbopbjkchhh 6hjih npeo6BpHara, a Ha 
A&JieuHH pa3CTOHHHH B MHoro cayman crpaAHTe 6hjih 
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caMo HaKjioHeHH b nocoKa Ha pa3npocrpaHeHHeTo Ha 
yAapHaTa B’bJiHa. Ha pa3CTOHHHe ao 3000 m ot enn- 
AeHTtpa Ha B3pHBa noKpHBHTe h oSjihaobkhtc Ha 
crpaAHTe ot to3h thii 6hjih ci>6opeHH. 

MeTajiHHTe CKejieTH Ha MacHBHHTe crpaAH 6 hjih 
chjiho Ae4>opMHpaHH. TyxjieHHTe crpaAH 6 hjih pa3- 
pymeHH Ha no-roJieMH pa3 CTOHHH h, otkojikoto crpa- 
AHTe c >KejiH3Ha hjih H<eJie3o6eTOHHa KOHCTpyiajHH. 

HanpHMep MHoroeTa>KHn HeMacHBHH TyxjieHH crpaAH 
6hjih HantuHO pa3pymeHH Ha pa3CT0HHHe ao 1600 m 
ot emmeHTBpa Ha B3pHBa. 

Cjia6a ycTOHHHBocT noKa3ajiH o6HKHOBeHHTe 
H<HJiHma c jiena h a'b pBena KOHCTpyKAHH. Te3H 
crpaAH 6 hjth pa3pymeHH Ha pa3CT0HHHe ao 4000 m, 
a cepno3HH noBpeAH 6 hjih 0T6ejiH3aHH ao 4800 m. 

XapaKTepHo e, He b npoMHimieHHTe crpaAH MHoro 
KOMHHH OCTaHaJIH HCBpe AHMH . YCTOftHHBOCTTa Ha 
KOMHHHTe ce o6ncHHBa c MajiKirre pa3Mepn Ha Hanpe- 
HHHTe HM CeneHHH H C AHJIHHAPHHHaTa HM (})OpMa. 

YAapHaTa BtJiHa e oSrauajia 6x>p3o KOMHHa h e ci>3Aa- 
Bajia cpaBHHTejiHO paBHOMepHO HajinraHe Bi>pxy 
AHJiaTa My BMuma noBtpxHocT. 

B XHpouiHMa H Hara3aKH Ao6pa yeroiiuHBOCT 
noKa3ajiH crpaAHTe c aHTHCeH3MHHHa KOHcrpyKqHH. 

TaKHBa crpaAH He ca noJiyHHjm chjihh noBpeAH 
Aa>Ke h Ha pa3CTOHHHe okojio 300 m ot eiraijeHTfcpa 
Ha B3pHBa. 

OcBeH rpa>KAaHCKHTe h npoMH in JieHHTe crpaAH 
Ha BT>3AeHCTBHeTO Ha aTOMHHTe B3pHB0Be # 6 hjih 
noAJiOHceHH moctobc h Apyrn ctopT>>KeHHH. HanpH- 
Mep b XHpouiHMa b 30Ha c paAHyc 3400 m ot enn- 
AeHTtpa Ha aTOMHHH B3pHB e HMaJio 49 Mocra. 
noBeneTo ot Te 3 H moctobc 6hjih MeTajiHH hjih ncejie- 
3o6eTOHHH C A1>JI>KHHa OT 61 AO 152 M. npH B3pHB3 
Ha aTOMHaTa 6oM6a ot AeftcTBHeTo Ha yAapHaTa BBjma 
6 hjih yHHmoweHH caMo Asa wocTa — cahhhht MeTajieH, 
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a ApyrHHT a^Pbch. JJeceT a^Pbchh Mocra H3ropejm 
ot noHcapirre, npeAH3BHKaHH ot cbctjihhhoto H3jn>H- 
BaHe. O CTaHa jnrre MexajiHH h Mcene3o6eTOHHH mocto- 
Be iiohth He nocrpaflajiH ot B3pHBa. B Hara3aKH b 
30Ha c paAHyc 3200 m ot enimeHTi>pa Ha B3pHBa 6hjth 
HOBpeAeHH 35 MaJIKH H CpaBHHTejIHO JieKH MOCTOBe. 
IIoBpeAHTe oShkhobcho 6hjih He3HaHHTejmH. Te3H 
He3HaHHTejiHH noBpeAH na MOCTOBeTe b XHpoiiiHMa 
h Hara 3 aKH ce oOncHHBaT c TOBa, He npn BT>3AyrfieH 
aTOMeH B3pHB Ha MajiKo pa3CTOHHHe ot enHi;eHTT>pa 
B3pHBHHHT YA^P BBpxy MOCTOBeTe e ACftCTByBaJI 

He OTCTpaHH, a maBHO oTrope. A moctobctc, KaKxo 
e H3BecTHO, ce npecMHTaT 3a tojihm BepraKaneH 
TOBap. B pe3yjrraT Ha aTOMHHTe B3pHBOBe HaA3eM- 
HHTe rpaACKH CT>opT>>KeHHH b XnpouiHMa h Hara3aKH 
6hjio chjiho noBpeAeHH Ha pa3CTOHHne ao 3000 m 
ot emmeHTbpa Ha B3pHBa. EjieKTpHHecKirre, Tejie- 
<|)OHHHTe h Tejierpa4>HHTe B*B3AyniHH jihhhh 6hjih 
pa3pymeHH Ha pa3CTOHHHe ao 1600 m ot ennijeHTBpa 
Ha B3pHBa . 

Ha paacroHHHe ao 1000 m ot enHijeHn>pa Ha B3p»Ba 
6hjih noBpeACHH He3aiHHTeHHTe TpaMBan, aBToGycH h 
aBTOMo6HHH. riopaAH pa3pyuiaBaHeTO Ha crpaAHTe 
6hjih noBpeAeHH BOAonpoBOAHHTe tpt>6h h b ijHJiaTa 
BOAonpoBOAHa Mpenca HajinraHeTo Ha boasto cnaAHajio . 
OcBeH TOBa 6jih3o ao enHAeHTtpa Ha B3pHBa 6hjih 
noBpeAeHH Ha Mecra noA3eMHHTe boaoitpoboahh 
MarHcrpajra nopaAH pa3MecTBaHe Ha noHBaTa. Bchhko 
TOBa craHajio npHHHHa ABaTa rpaAa Aa ocraHaT 6e3 
BOAa o me b nT>pBHTe mhhyth ctoa B3pHBa. Pa3py- 
maBaHeTO Ha * bo AonpoBo AHaTa Mpe>Ka 3aTpyAHHjio 
Kpatao 6op6aTa c nonrapHTe h 3aT0Ba H3ropeJiH 
MHoro crpaAH. 

Xlpn B3pHBa Ha aTOMHaTa 6oM6a b Hara3aKH xbji- 
MOBeTe H3Hrpajm pojiHTa Ha nperpaAa cpemy yAap- 
HaTa Bi>JiHa. HanpHMep b Hara3aKH SjiaroAapeHHe 
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Ha nperpa>KflamoTp ^eJicTBHe Ha xtJiMOBeTe Tyxne- 
HHTe crpaAH, nocTpoeHH Ha o6paTHHTe ckjiphpbp «a 
xi>JiMOBeTe, nocTpa^ajiH no-cjia6o — H3K'i>pi , eHa 6nJia 
Ha MecTa caMO Ma3HJiKaTa h 6hjih cnyneHH CTi>KJiaTa 
Ha npo3opHHTe. 

Ha cbiijoto oT/jajieHeHHe b apyra nacT Ha rpa/ja, 

KT^eTO HHMajio XBJiMOBe, pa3pymeHHHTa 6 hjih AUjoro 
nO-3HaHHTeJ!HH — H3KBPTHJIH Ce H Ce pa3TpOHIHJIH 
bchhj<h paMKH Ha npo3opmrre h BpaTHTe, H3na«ajia 
no-rojiHMaTa nacr ot Ma3HJiKaTa, b TyxjieHHTe anyone 
ce o6pa3yBajiH nyKHaTHHH. 

Ilofl AeHCTBHeTo Ha cb eT jihhhoto H3jn>HpaHe B 
rpaAOBeTe XHponiHMa h Hara3aKH Bp3HHKHajiH 
MHoroSpoHHH orriHipa Ha no>KapH. HacT ot no>KapHTe 
o6ane ca 6 hjih nocne/mpa Ha kocbchh npHHHBH. 

HanpHMep H/wajio e cjiynan Ha noKapH, npHHHHeHH 
ot noBpefleHH ra30BH neHKH, kbco cpeflHHeHHe Ha 
ejieKTpuHecKH npoBOflHjmH h t. h. 

noH<apHTe b XnpoHiHMa 6 hjih TOJiKOBa chjihh, He 
okojio 20 MHHyTH cjietf H36yxBaHeTo Ha aTOMHaTa 
6oM6a rpa^BT 6 hji o6xBaHaT ot ruiaMT>HH. IJoJKappTe 
ce ycHJiBajiH ot chjihhh bhtt>p, kohto flyxan H'PM 
rppnmaTa nacr Ha rpa#a ot bchhkh cTpaHH. T03 H 
bht'bp ce o6pa3yBaji ot H3j^HraHeTo Ha Haropeme- 
HHH BT>3^yX Ha J\ paHOHHTe, oSXBaHaTH OT nOHCapHTe. 

Ilo>KapHTe b rpaAOBeTe XHpouiHMa h Hara3aKH ce 
3aflT>p>KaJiH KbJiro BpeMe. JIe3opraHH3HpaHHTe no>na- 
PHH cjiyn<6H He 6 hjih b cbCTOHHue ;ja ra noxyuiaT. 

B pe3yjrraT 6 hjih yHHmo?KeHH hohth bchhkh flT»pBeHH 
nocTpoeHH b 30Ha c pa^nyc nosene ot 3 km ot chh- 
HeHTtpa Ha B3pHBa. Ot no>KapHTe nocTpaTOJaH 
CepH03H0 H Apyrn HOCTpoilKH H CT»OpT>H<eHHH. 

TIocoHeHHTe b T03H pa3tfeji npHMepH sa jie&- 
CTBHeTO Ha aTOMHOTO QpBHCHe nOKa3BaT, He T03H BH£ 

opt>fCHe HMa 3HaHPrrejiHO no-rojiHMa pa3pyuiHTe^nja 

CHJia OT BCHHKH flpyTH oOHKHOBeHH PJ3T>}KHH. 
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OGane npn oijeHKaTa Ha pa3pymHTejiH0T0 
CTBHe Ha aTOMHHTe 6om6h TpnGBa aa ce B3eMe npeA- 
bh a> He MHoro >KepTBH h pa3pymeHHH b rpa^oBeTe 
XHponiHMa h Hara3aKH. ce ,zp>Ji>KaT Ha ntJiHaTa 
BHe3anH0CT Ha aTOMHOTO Hana^eHHe, Ha HHncaTa Ha 
opraHH3npaHa nporaBoaTOMHa 3amHTa, Ha rojieMHH 
6pOH ^BpBeHH 3^aHHH H OTHOCHTeJIHO cjia6n (c JieKH 
KOHCTpyKI^HH) TyXJieHH H >Kejie306eT0HHH erpaAK, 
KaKTO h Ha JinncaTa Ha opraHH3HpaHa 6op6a c bt>3hh- 
KHajiHTe no>KapH. EponT Ha H<epTBHTe h MamaSnTe Ha 
pa3pyineHHHTa mnxa Aa 6*>AaT 3HaHHTejiHo no-MajiKH, 
ano Te3H rpa^OBe ca HMajra noAroTBeHa Mpen<a ot 
y6e>KHma 3a HaceJieHHeTo, ao6pe opraHH3HpaHa 
cjiyncSa 3a npoTHBono>KapHa oxpaHa h Ao6pa npoTH- 
BOBB3HyiHHa 0T6paHa. 

Ot Ka3aHOTo 3a nopa3HBamoTo achctbhc Ha aTOMHHH 
B3pHB CTaBa HCHO, He CBeTJIHHHOTO H3JIT>HBaHe e e^HH 
ot rjiaBHHTe nopa3HBamH (J)aKTopH. To Monce Aa 
npHHHHH rojieMH nopa>KeHHH Ha He3amHT£HH xopa 
h pa3JiHHHH bhaobc cbopBHceHHH. IIopaAH TOBa npn 
opraHH3HpaHeTO Ha npoTHBoaTOMHaTa 3aujHTa Tpn6Ba 
Aa ce o6pT>ma tojihmo BHHMamie Ha cbctjihhhoto 
H3Jii»HBaHe. HapeA c Apyrnre nopa3HBamn (J)aKTopH 
npn aTOMHHH B3pHB Aejieci>o6pa3HO e to Aa ce pa3- 
rxreAa ota£Jiho. Atomhoto opT»>KHe TpaSBa a a ce 
no3HaBa Ao6pe ? 3a Aa ce ACHCTByBa yMejio b o6cTaHOB- 
Ka Ha aTOMHO HanaaeHHe h Ao6pe Aa ce ycBOHT npa- 
BHJiaTa h HaHHHHTe 3a nporaBoaTOMHa 3aiAHTa. 

ITpeAH o6ane Aa npeMHHeM kt>m pa3rjie>KAaHe Ha 
CBeTJIHHHOTO H3Jii>HBaHe KaTo eAHH ot nopa3HBa- 
iHHTe (J>aKTopH nptf aTOMHHH B3pHB, TpnSBa ^a ce 
3ano3HaeM ho-ot6jih3o ci>c cbct jiHHaTa , t. e. naKBa e 
HeiiHaTa ctiAHHa h naKBH ca (})H3HHHHTe ochobh Ha 
CBeTJIHHHOTO H3JiT>HBaHe. Te3H cbcachhh ca Heo6xo- 
Ahmh aa npaBHJiHo pa36npaHe h npeijeHKa Ha (JjaKTH- 
HecKHH MaTepnaAi H3Jia>KeH b cjieABaiAHTe rjiaBH. 
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TJIABA II 

CMUHOCT HA CBETJIHHATA 

3a bchko HBJieHHe e mhoto Banaio «a ce 3Hae 
4>H3HMHaTa My cbiahoct, 3a a a MO>Ke to npaBHJiHO Aa 
ce H3noji3yBa, hjih fla ce HaMepHT mctoah 3a npea- 
na3BaHe ot AeftcTBHeTo My, 3a #a ce npeABHAH 6T>Ae- 
meTO* CBT>p3aHO c Hero. 

C*biaoto Monce Aa ce nance h 3a cbctjihhhoto H3- 

JltHBaHe npH aTOMHHH B3pHB. JIjHeC aTOMHOTO OpBHCHC 
ce pa3BHBa MHoro no-6i>p30 ot bchko Apyro opi>- 
n<ne. IIopaAH TOBa MoraT Aa ce iiohbht hobh ranoBe 
aTOMHO opT»>KHe h hobh HaHHHH 3a npHJiaraHeTo My, 
kohto 3acera e TpyAHO Aa ce OTraraaT h pa3ynaT. 
OSane Tpn6Ba Aa 6 bacm totobh 3a BOAcne Ha 6 oJ*hh 
AeiiCTBHH npn senna o6cTaHOBKa, naTo ai>P>khm 
CMeTna 3 a bchhkh ocoCchocth Ha aTOMHOTO opT»n<He b 
HOBHTe My 4>opMH. A TOBa Monce Aa ce nocrarae, 
KoraTO HantJiHo e HCHa (J)H3HHHaTa cbiahoct Ha 
nopa3HBauiHTe 4>aKTopn. Te o6ane ce onpeAenHT ot 

ofieKTHBHHTe IIpHpOAHH 3aK0HH, KOHTO He 3aBHCHT 
ot HOBemnaTa bojih, h nopaAH TOBa BHHara me acB- 
CTByBaT b TanaBa Hacona, kohto Monce Aa ce npeA- 
bhah. Ono3HaBaHeTO Ha (J)H3HHHaTa cbihhoct Ha 
CBeTJiHHHOTo H3JiBHBaHe hjc^hh noMorae npn Op- 
raHH3HpaHeTo Ha e4)HKacHa 3amHTa cpemy£T03H 
nopa3HBam <|>aKTop. 

I. Kopny CKy JIAPHA TE0PHH’3A CBE'tJIHHATA^ 

OTroBopBT Ha Btnpoca 3a ci>m Hocrra Ha cbct- 
jiHHaTa e 6 hji noJiyneH oieA npOA‘i>Ji>KHTejiHH Ha- 
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6AK>AeHHH H&A OCo6eHOCTHTe Ha CBeTJIHHHHTC hb- 
JICHHH. IIpH TOBa, KaKTO 06 hKH0BCH0 Ce pa3BHBaT 
HaiiiHTe 3HaHHH, npeACTaBaTa 3 a cBiipiocrra Ha 
CBCTJiHHaTa ce e H3M€HHJia c HaTpynBaHeTo Ha hobh 

CBeAeHHH H HOBH fl3HHH . 

OnTHKaTa hjih yneHHeTo 3 a CBeTJiHHaTa e bt> 3 - 
HHKHana ntpBOHaHajrao KaTo oiiht Aa ce OTroBopn 
Ha BT>npoca, 3amo hobck Mo>Ke Aa BH>K#a oKOJiHHTe 
npeAMera. BejiHKHTe ApeBHorp*BAKH MaTeMaTHAH 

IlHTarop, Ebkaha h IlronoMeft ca npe,zjnojiarajiH, 
He BH>K^aHeTo ao H3BecTHa CTeneH e iioao6ho Ha 
nHnaHeTo. Ilo mhchhcto Ha Te3H yneHH ot ohhtc Ha 
HOBena kt>m Ha6jnoAaBaHHH npeAMeT H 3 JiH 3 aT at>hh, 
itoaoShh Ha nnnajma. 

Ha ocHOBaTa Ha yneHHeTo 3a 3pHTejiHHTe ai>hh, 
H3 JiH3aujH ot ohhtc, IlHTarop, Ebkaha H nTOJIOMefi 
cB3AaJiH TeopHHTa' 3 a oTpanceHHeTo Ha CBeTJiHHaTa 
ot njiocKH h c(f>epHHHH orneAana h cjioh<hjih Ha- 
najioTo Ha reoMeTpHHHaTa onTHKa, kohto He e H 3 - 
ry6njia 3HaneHHe h b ahciiihh ahh. 

H Aocera e 3ana3eHa nereHAaTa, He ApxHMeA 6ha 
3anajiHJi HenpHHTencKHH 4 >jiot c noMoujTa Ha ch- 
cTeAia ot BAJi’i>6HaTH orjieAaJia, npe3 kohto to ft 
cT>6npaji cjiBHHeBHTe jtbhh h th HacoHBaji kt>m 
pHMCKHTe Kopa6H. H 3 HHCJieHHHTa noKa3BaT, ne npan- 
THHecKH TOBa mo nee Aa craHe caMO Ha pa3CT0HHHH, 
HenpeBHUiaBamH pa3MepHTe Ha BAJiT>6HaTOTO orjie- 
Aajio no Bene ot hhkojiko AeceTKH nBTH. 

JIpyrH yneHH, naTo JJeMOKpHT h ApHCTOTen, 6hjih 
npOTHBHHUH Ha yHeHHCTO 3a 3pHTeJIHHTe JIT»HH. 

Te CHHTajiH, ne 3peHHeTo ce a*bji>kh Ha nonaAaHe 
Ha HaCTHAH (aTOMH), H3JIH3amH OT CBeTeiAOTO THAO 
BT>pxy noBT>pxHOCTTa Ha oHHte, JlpyrH Tena craBaT 
bhahmh, noHe>Ke nornBinaT cBeTAHHaTa hah H3Me- 
hht noconaTa Ha pa3npocTpaHeHHeTo ft. 
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ApncTOTeji Ka3Baji, *ie „aKo BHjK^aHeTo 3 aBHCH ot 
CBeTjiHHaTa, kohto H3jin3a ot oMHTe KaTo ot jiaMna, 
to 3amo He BHHc^aMe b tt>mho? ,D[a ce npe^nojiara* 
He CBeTjiHHaTa yracBa, KoraTo cjie^ H3JiH3aHeT0 ch 
ot oHHTe nona.ua b tt>mho, e 6e3CMHCJiHija“. 

no TaKHB HaHHH AyMaTa „CBeTJiHHa“ 3anoHHajia 
H3pa3HBa HBjieHne, craBanjo bt>h ot Hac, KoeTo, 
KaTO BT>3^eHCTByBa Ha OHHTe, npeAH3BHKBa 3pH“ 
TejiHO ycenjaHe. 

Ochobho cbohctbo Ha CBeTjiHHaTa yneHHTe ot 
A pCBHa rT>piJHH CHHTaJIH npaBOJIHHCHHOTO H pa3- 
npocTpaHeHHe b e/niopo.ziHa cpe^a — HanpHMep bt>b 
BB 3nyxa hjih Bo^aTa . 

C HBjieHHH, noTBT>pH</^a Bamn npaBojiHHeiiHOTo pa 3 - 
npocTpaHeHHe Ha CBeTjiHHaTa, ce cpeinaMe mhoto 
necTo, HanpHMep ano b cjitHneB Ren ce HaMHpaMe 
b cran, hhhto npo3open c 3aTBopeH c Kanan, b 
Koirro HMa i^enHaTHHa, me bh/jhm thcho CHonne 
cBeTjiHHa , HABamo ot ijenHaraHaTa. ToBa ocoSeHO 
hcho jihhhj ano craHTa e HanpauieHa hjih 3a^HMeHa. 
Pe3KHTe CeHKH OT nOCTpOHKHTe H ^BpBeTaTa B cjtbh- 
neB fleH ca CT>mo ^0Ka3aTejicTB0 3a npaBojiHHeiiHOTo 
pa3npocTpaHeHne Ha CBeTjiHHaTa . 

Pa3npocTpaHeHneTo Ha CBeTjiHHaTa no npaBa jih- 
hhh ecTecTBeHO HaBOKaa Ha MHCtjrra, ne cbctjih- 
HaTa npeflCTaBjiHBa cbbccm TeceH noTOK ot nacTHifH 
(KOpnyCKyjIH), KOHTO H3JIHT3T OT H3T0HHHKa H ce 
gBHHcaT npaBojiHHeiiHo bt,b bchhkh nocoKH (nop- 
nycKyjiapHa TeopHH.) 

OSane ome b XVII BeK Giijio 3a6cjiH3HHO OTCTtn- 
JieHHe ot npaBojiHHCHiioTo pa3npocrpaHeHHe Ha 
CBeTjiHHaTa. HancTHHa TOBa He e TpyflHO n a ce bhah, 
3ko ce nponycHe CBeTJuma npe3 otbop c MHoro MajiKH 
pa3Mepn (<J)Hr. 11). 

AkO OTBOptT HMa pa3MepH, He nO-MajIKH ot okojio 
tpjw MHjiHMeTtp, rpaHHiiHTe Ha cbctjioto nemo Btpxy 
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eKpaHa*iHM, nojiyneHo ot CBeTJiHHaTa, npeMHHajia 
npe3 OTBopa, ce onepTaBaT no nocona Ha na^amoTo 
Btpxy OTBopa CHonne cBCTJiHHa (4 >hi\ 11, a). TyK 
pa3npocTpaHeHHeTO Ha CBeTJiHHaTa e npaBOJiHHeiiHo . 
Ako o6ane noHHeM #a HaMajiHBaMe OTBopa, to 3aeAHO 
c TOBa rpaHnmrre Ha cbctjioto nerao me craBaT 



<Ptu. 11, C HaMaJiHsane Ha OTBopa rpammirre Ha oc- 
BeTeHaTa nnom ce otkjiohhbsit Ha Bee no-rojinw 'brbJi 
ot noconaTa Ha naaamoxo Btpxy OTBopa cHorme cbct- 
jiHHa. IlpH MHoro Majn>K otbop ce BH>KAaT pe^yBamH 
ce CBeTJIH H tbmhh KptroBe 


Bee no-pa3Jiera (rpaHHijHTe Ha CHHKaTa nj e ce ot- 
KJiOHHBaT ot noconaTa Ha na^amoTo cHonne cbct- 
jiHHa). CBeTJiHHaTa h CHHKaTa me AaBaT BT>pxy 
enpaHa MM pe# nocjieAOBaTejnm KpT>roBe okojio 
H eHTpajiHOTo CHonne CBeTjiHHa. Pa3iiiHpeHHeTo Ha oc- 
BeTHBaHaTa nnom me 6T>Ae TOJiKOBa no-rojiHMo, koji- 
koto no-MajiKH ca pa3MepHTe Ha OTBopa ((fmr. 1 1 , 6 h e), 
ilBjieHHeTO 3aKpHBHBaHe Ha CBeTJiHHaTa 3aA rpa- 
HHAHTe Ha reoMeTpHHHaTa CHHKa e nojiynnjio Ha3- 
BaHHeTO Ha CBeTJiHHaTa, J^yMaTa „ah- 
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4>paKi*HH k j 03HanaBa pa3Apo6HBaHe Ha ochobhhh 
CH on Ha CBCTjiHHaTa Ha peAHija CHonneTa, kohto ce 
pa3TBapHX B nO-IUHpOK nOTOK. 

HBjieHHeTO AH^jpaKHHH ce HaSjnoAaBa jiecHO npa 
BBjiHHTe no noBtpxHocTTa Ha BOflaTa. 

Jla flonycHeM, He b tohkhtc A Ha (Jjht. 12 ce 

HaMHpa H 3 TOHHHK^Ha BBJIHH, HanpHMep TpenTHma 



<Ptu. 12 . Gbc crecHHBaHeTO Ha OTBopa Bee noBene ce npon- 
BHBa AH^paKUHHTa — 3aKpHBHBaHe Ha Bi,jiHaTa sa^ Kpan~ 
maTa Ha njiacTHHKHxe 


njiacTHHKa. Jla nocraBHM Ha ntra Ha pa3npocrpa- 
HeHHeTo na BT>jiHHTe TpH nocjie^OBaTejfflH nperpa^H 
c OTBOpH, HMaiHH pa3JIHHHa IHHpOHHHa. Ha cj)Hr. 12, a 
e noKa3aHO pa3npocTpaHeHHeTo Ha b'bjihhtc cjica 

OTBOp c UIHpOHHHa, HaflMHHaBailja HHKOJIKO nx>TH 
A'BJiHCHHaTa Ha BtjiHaTa (pa3CTQHHHeTO Me>KAy Asa 
ci>ceAHH rpe§eHa hjih aojiobc Ha bbjihhtc e 03Ha- 
neHO c A^rn). B to3h cjiynaH 3aKpHBHBaHeTo Ha bt>ji- 
HaTa 3aA KpamijaTa Ha nperpaAHTe (HaBjiH3aHeTO Ha 
BBjiHaTa b 30HaTa, 03HaneHa Ha (J)Hrypa 12, a c 
tbcth ycnopeAHH jihhhh) e He3HaHHTe jiho . 

Ha <J)Hr. 12,5 e noKa3aHo pa3npocrpaHeHHeTo 
Ha BBjxHHTe npn mnpoHHHa Ha OTBopa, MajiKO no- 
rojiHMa ot A^H<HHaTa Ha BtjiHaTa. Tyn 3 aKpHBH- 
BaneTO Ha Bi>jiHaTa 3aA KpanmaTa Ha nperpaAHTe e 
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no-rojiHMO, otkojikoto b npeAHHH cjiynafc. Ako mn- 
ponimaTa Ha oxBopa e paBHa hjih no-Majn<a ot abji- 
HCHHaTa Ha BtjraaTa ((Jwr, 12, *), 3a a nperpaAaTa ce 
nojiynaBaT noJiyKptrjiH bbjihh, kohto ce pa3TBapHT 
BtB BCHHKH nOCOKH 3aA OTBOpa KaTO OT IjeHTBp 
(HOB H3T0HHHK Ha BT>JIHH). 

CjieAOBaTejiHO A^paKAHH ce nojiynaBa caMO ano 
mnpoHHHaTa Ha oTBopa e cpaBHHMa c ABJi>KHHaTa 
Ha BBjmaTa. 

JjtH^paKAHHTa MOHce Aa ct HaSjiioAaBa h npn 

3ByK0BHTe BBJIHH. Bl>3 OCHOBa Ha Ha6jIK>AeHHHTa CH 
BBpXy AH4>PaKAHHTa Ha 3ByKOBHTe BBJIHH H 
HHTe no nOBTbpXHOCTTa Ha BOAaTa XOJiaHACKHHT <J)H3HK 

h MaTeMaTHK ot XVII Ben X. XioiireHC npeAJiOHaui 
BtjiHOBaTa TeopHH 3a CBeTjiHHaTa. XiofireHC cHHTaji, 
ne CBeTjiHHaTa npeACTaBjiHBa paanpocrpaHeHHe Ha 
bt>jihh b oco6eHa rtBKaBa cpeAa — cBeTjmHeH eTep, 

— KofiTo 3 ani>jiBa ahhoto cbctobho npocrpaHCTBO. B 
cboh „TpaKTar 3 a CBeTjiHHaTa** , h3jih3T>ji b 1690 r.. 

Toil nHiue, He „CBeTjiHHaxa ce pa3npocrpaHHBa Kaicro 
3ByKT>T B C(|)epHHHH nOB*BpXHOCTH H Ha BBJIHH; S3 

HapHHaM Te3H noBBpxHOCTH bbjihh nopaAH CXOA- 
ctboto hm c BBjiHHTe, kohto ce HaGjnoAaBaT no 
noBBpxHocTTa Ha BOAa, b kohto e xBi>pjieH KaMT>K w . 

UIom ce npneMajio, ne eTepBT 3ani>JiBa ahjioto 
npocrpaHCTBo Men<Ay HeCecHirre Tena h BBnpeKH 
TOBa He npeHH Ha ABHHcemieTO hm, ecrecTBeHO 6hjio 
to ft Aa 6i>Ae cHHTaH 3a Hemo, HanoAo6nBamo hh- 
KaKBB MHoro pa3peACH ra3. XapaKTepHO e Aa ce ot- 
SeJieHCH, ne nocjieAOBaTeneH no AABp hchhk Ha bm- 
HOBaTa TeopHH 3a CBeTJumaTa 6hji h3bccthhht pycKH 
yneH M. B. JIomohocob, ko&to ce onHTaji Aa CBtpJKe 
CBeTJIHHHTe TpenTeJHiBH ABHHCeHHH c ABHHCeHHHTa 
Ha nacTHAHTe Ha BemecTBOTO. 

B 1753 r. JIomohocob cbo6iahji b AKaAeMHHTa Ha 
HayKHTe 3a cBoeTO HaMepeHHe Aa H3B*BpniH ohhth c 
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TpenTfliijH CTpyHH b npa3H0 npocrpaHcfBO, 3a tfa 
npoBepn He ce jih CBiipoBOJKnaT TpeirrejiHBHTe #bh- 
>Ke hhh na CTpyHHTe c oT^ejiHHe Ha CBeTjiHHa. Bm- 
peKH ne pe3yjiTaT*bT 6hji oTpnijaTejieH, onHTHTe 
IipeACTaBJTHBaT TOJIHM HCTOpHHeCKH HHTepeC KaTO 
ni>pBo TtpceHe* Ha npHKo HOKa3aTejicTBo 3a bbjiho- 
BaTa TeopHH 3a CBeTjiHHaTa. Ilpn TOBa TpnGaa #a ce 
bT6ejie>KH, He ot cBBpeMeHHa rjie/jHa Tonna omrt'br 
Ha JIomohocob He e 6e3CMHCjnma. Ako CTpyHaTa e 
6toJia 3apeAena c ejieKTptiHecKH 3ap ha, to npn Tpen- 
TeHHHTa h 6h ce 3a6ejiH3ajio H3Jii>HBaHe Ha abjith 
ejieKTpOMarHHTHH BBJIHH. 

IIo TaKT>B HaHHH KT>M KpaH Ha XVII BeK BT> 3 HHK- 
HajiH a Be TeopHH 3a CBeTjiHHaTa — KopnycKyjiapHa 
TeopHH, cnopeA kohto CBeTjiHHaTa npe^CTaBjiHBa 
nOTOK OT npaBOJIHHeHHO JieTHHJH HaCTHIjH, H3nyc- 
KaHH OT H3TOHHHKa Ha CBeTjiHHaTa, H BBJIHOBa TeopHH, 
cnopen kohto CBeTjiHHaTa npencraBjiHBa pa3npo- 
CTpaHeHHe Ha bbjihh b oco6eHa n>BKaBa cpe/ja — 

CBeTjiHHCH eTep, — 3anT>JiBama cbctobhoto npocrpaH- 

CTBO. 

Bmpckh He TeopnnTa Ha XioftreHC ycTaHOBHBa 
IlpaBHJIHO BX>JIHOBOTO eCTeCTBO Ha CBeTjiHHaTa, T H 
HMa h ci>mecTBeHH HenocTaTTi^H. JIonycKaHeTO # Ha 
CBeTjiHHeH eTep b cbctobhoto npocTpaHCTBo e Hail 1 
rojieMKHT HeAocTaTBK Ha B'bjiHOBaTa TeopHH '3a 
CBeTjiHHaTa. OcseH TOBa XioiireHCOBaTa BBjiHOBa 
TeopHH He MOH<e fla o6hchh npaBOJimieHHOTo pa3- 
npocTpaHeHHe Ha CBeTjiHHaTa. KaTO ce B3eMaT npe#- 
BHfl Te3H He/jocraTtHH, cTaBa hcho 3amo bt»jiHo- 
BaTa TeopHH He Morjia ^a y/j'BpJKH 3,o:paBo cBOHTe 
ho3hi^hh npe# KopnycKyjiapHaTa TeopHH. 

TBopeij h 3au|HTHHK Ha KopnycKyjiapHaTa TeopHH e 
npneTo £a ce CHHTa Han-rojieMHHT aHrjiHHCKH $H3 hK 
h MaTewaTHK H. Hiotoh, Manap He b CBOHTa 3 Ha- 
MeHHTa KHHra „OnTHKa“ toh ce e noji3yBaji KaKTb ot 
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Kopny cKyjiapHaTa , TaKa h ot BtjiHOBaTa npeACTaBa 
3a cBeTjiHHaTa. TiiaBHo A0Ka3aTejiCTB0 b no;i 3 a Ha 
KopnycKyjiapHaTa TeopHH Hiotoh cHHTaji npaBo- 
JiHHeHHOTo pa3npocTpaHCHHe Ha CBeTjiHHaTa. II030- 
BaBaiiKH ce Ha TOBa cbo^ctbo Ha CBeTjiHHaTa, Toft 
oTXBtpjiH CBmecTByBaHeTo Ha oco6eHa cpe«a — 

CBeTJiHHeH eTep — b Me>KAynjjaHeTHOTo npocrpaH- 
CTBO. 

B AeftcTBHTejiHocT njiaHeraTe ce ABH>KaT cbbccm 
6e3npenHTCTBeHo, 6e3 Aa cpemaT HHKaKBo ctnpo- 
THBJieHHe HJIH TpHCHe B 3ao6HKajIHIAOTO m npo- 
crpaHCTBo, h CAeAOBaTejmo Me>KAy njiaHeraTe h 
cjn>HAeTo HHMa BemecTBeHa cpeAa, kohto cnopeA 
XioiireHCOBaTa TeopHH e HeoGxoAHMa 3a pa3npo- 
CTpaHeHHe Ha CBeTJiHHHHTe bt>jihh. Hiotoh Ka3Ban, 

He K3KT0 B CT>A, OT KbftTO e H3TerjieH B'B3AyX'bT, 

3ByKBT npecTaBa Aa c&mecTByBa, Tana h MexaHHH- 
HHTe TpenTeHHH Ha He6ecHHTe CBemria He MoraT Aa 
ce npeBT»pHaT bt>b bbjihh, pa3npocrpaHHBamH ce 
B CBeTOBHOTO npOCTpaHCTBO . 

3aeAHo c TOBa Hiotoh BHX<Aaji TpyAHOcrare, 

KOHTO BT>3HHKBaT npH OIIHTHTe AS Ce o6hCHH C 
KopnycKyjiapHaTa TeopHH HanpHMep HBjieHHeTO ah- 
4>paKAHH Ha CBeTjiHHaTa. Ako Bee nan HBjieHHeTO 
AH(f)paKAHH Ha CBeTjiHHaTa Hiotoh ce crapaeji Aa 
H3TijjiKyBa c OTdjrtCBamoTo h npHTeraTejiHOTo Aeil- 
cTBue Ha BemecTBOTo BT>pxy CBeTjiHHaTa, to$l He 
ycnHJi Aa o6hchh HBJieHHeTo, KOeTO otkphji caM. 

BeAHanc Hiotoh nocraBHJi o6eKTHB ot acrpoHO- 
MHHeCKH pe(J)AeKTOp C MaJIKa H3n*&KHaJIOCT B!>pxy 
CTBKJieHa njioHKa h HacoHHJi kbm thx CHonne 6njia 
CBeTAHHa (<J>hi\ 13 ,a). Koraio norjieAHaji o6eK- 
THBa h njioHKaTa otkt>m noconaTa Ha OTpa3eHaTa 
CBeTJiHHa, bhahji, ne okojio AonnpHaTa TOHKa Ha 
o6eKTHBa c njioHKaTa ce iiohbhjih peAHija KOHijeH- 
TpHHHH OKpT>>KHOCTH C IJBeTOBeTe Ha A^raTa. BMeCTO 
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c 6*Jia CBCTjmHa Hiotoh ocBeran o6eKTHBa h njion- 
KaTa etc CHon nepBeHH nojiyneHH ot pa3Jia- 

raHeTo Ha cjiBHHeBaTa CBeTJiHHa npe3 npH3Ma. Toraea 
Toft otkphji ome no-yAHBHTejiHa napTHHa: okojio 
^ oiiHpHaTa TOHKa Ha o6eKTHBa c njioHKaTa (tbmho 
mhcto) ce noHBHJiH npaBHJiHH peflyBamn ce nepBeHH 
H TBMHH OKp’BHCHOCTH ((Jmr. 13,5). Te3H OKp*B>K- 



&ue. 13. Cxcmh 3a nojio>KCHneTO Ha JiemHTe h npH6opHre 3a 
noHBHBaHe Ha Hjotohobhtc npi>CTeHH: 
a __ Ha jrbna b Jiemaia; 6 — Hiotohobh np'BCTeBH; t cxeMa Ha 
MHKpocKona s a Ha6jiK>AaBaHe na Hiotohobhtc npi»CTeHH ; H — h3TC>hhhk 
Ha cbctjihhb; <X> — <J>mirbp; K — KOHACHsaTop; MM — miowa 

hocth 6hjih Hape^eHH Hiotohobh npT>creHH. HiotO' 
HOBHTe npBCTeHH MO)Ke JiecHO «a ce bhaht b ypena, 
noKa3aH Ha 4 >ht. 13, «. Ha craTHBa Ha mhkpockoh 
c MajiKo yBejiHHeHHe e nocraBeHa cTtKJieHa nnonKa, 
a Bi>pxy Hen — Jiema c Majina H3nr>KHajiocT (Ha- 
npHMep crBKJio 3a oHHJia). HaSmonaBa ce npe3 
MHKpocKona no nocoKa , nepneHnnKyjwpHa Ha ctbk- 
neHafa nnoMKa. 3a na MO«e ocBeTHBamHre nnoHKaTa 
h Jiema Ta jibhh na nagaT CT>mo nepneHHHKyjiHpHO 
Ha nnoHKaTa, CBeTjiHHaTa, HflBama ot H3T0HHHKa H, 
ce ocraBH na ce 0Tpa3H ot CTtKJieHaTa nnacraHKa MM, 
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nocTaBeHa no# 45 ° kt>m ocTa tfa MHKpocKona. 
IIjiacTHHKaTa MM e nojiynpoapaHHa h npe 3 nen 
MHHaBa HanT>jiHO #ocTaTT>%HO CBeTJiHHa, TaKa He 
np'bCTeHHTe ce Ha6jno#aBaT #o6pe. 3a ycnjiBaHe Ha 
ocBCTjieHHeTo Mo>Ke #a ce H3nou3yBa ci>6HpaTejiHa 
Jienia (KOH#eH3aTop), a 3a h3Tohhhk Ha cBeTjiHHa — 
oSuKHOBeHa eaeKTpHHecKa KpyuiKa c #BeTeH <J)hji- 
Ttp, ko^to nponycna HanpHMep caMO HepBeHHTejn>HH. 

Hiotoh 3a6ejiH3aji, He ano ce MaxHe cTtKJieHaTa 
njioHKa h JiemaTa ce nocTaBH Ha noBBpxHOCT, kohto 
He ^ 0Tpa3HBa CBeTjiHHaTa , nptCTeHHTe H3ne3BaT. 
Ton ycTaHOBHJi cbi# o, He Heo6xo#HMo ycjioBue 3 a 
noHBHBaHe Ha nptcTCHHTe e tt>hkhht BT>3#ymeH 
npocBeT Me>K#y jieiqaTa h CT^KneHaTa mionka. 

H3Xo>K#afhui ot KopnycKyjiapHaTa Teopna, Hio- 
toh He MO>Kaji #a o6hch i npaBHJiHO npoH3Xo#a Ha 
nptCTeHHTe . IlpaBHjiHO oGhchchhc Ha TOBa HBJieHne 
6 hjio #a#eHo e#Ba b HanajioTO Ha XIX Ben. OKa 3 ajio 
ce r He npoH3xo#i>T Ha npT>CTeHHTe Moace #a ce pa 3 - 
6epe caMO ano ce npe#nojio>KH, He CBeTjiHHaTa ce 
pa3npocTpaHHBa BBJiHoo6pa3Ho. 

3a #a ch oShchhm npOH3xo#a Ha Hiotohobhtc 
npijCTeHn, # a pa3rjie#aMe oTHanajio BHJiHHTe no 
noB'BpxHOCTTa Ha Bo#aTa (4 >hi\ 14) ? o6pa3yBaHH 
HanpHMep ot BHTBpa. Te npe#eraBjiHBaT pe#yBai#H 
ce rpe6eHH h Bna#HHH, kohto ce pa3npocrpaHHBaT 
(„6HraT u ) no noB’BpxHOCTTa Ha BO#aTa b nocona Ha 
BHTHpa. B 3aBHCHM0CT OT CHJiaTa Ha BHTT»pa BT>JI- 
HHTe ce OTHHHaBaT e#Ha ot #pyra no BHCOHHHaTa 
fu (pa3CT0HHHeT0 ot #i>hoto Ha Bna#HHaTa #o Btpxa 
Ha rpeSeHa) h #T>Jl>KHHaTa Ha BtjiHaTa A (pa3CToa- 
HHeTo Me>K#y ci,ceflHH rpe6eHH hjih Bna#HHn). 
OShkhobcho Bl>jiHaTa ce xapaKTepH 3 Hpa He c bhco- 
HHHaTa h ly a c BejiHHHHa, paBHa Ha nojioBHHaTa bhco- 
r hi 

HHHa -y, kohto ce HapHHa aMn;iHTy#a Ha bt>ji- 
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naTa. Kojikoto e no-cmieH bhtt>pt>t, tojikobe ca 
no-rojieMH BHCOHHHafa (aMiuiinyAaTa) h A^Ji^HHaTa 
Ha BUiHaTa. 

Hena ch npe AexaBHM , He b e^na n'bJiHOBOAHa 
pena njiaBaT ycnopeAHo A Ba KaTepa h bcckh ot thx 
ci> 3 AaBa bt>jihh (4>hi\ 15) c eAHaKBa A’fcJttKHHa. 



X 


<Pue. 14 . Bwihh no noB'bpxHoerra Ha boa&t& : 

X — A*bJi>KHHa Ha B'bJraaTa, hi — BHCOHHHa Ha B^JiHaTa, E — aiwnjiHTyfla 


KaKBo CTaBa npH cpemaHeTO Ha BT>jiHHTe? Ona3Ba 
ce, ne ce npeAH3BHKBa AOCTa HHTepecHO HBJieHHe. 
TaM, kx>acto rpe6eHi>T Ha eAHaTa BHjiHa ctBnaAa c 
rpeSeHa Ha Apy ra ^a Bi>jiHa hjih nx>K BnaAHHaTa Ha 
eAHaTa BT>jiHa ctBnaAa c BnaAHHaTa Ha Apy raTa > 
BHCOHHHaTa Ha BBJiHaTa ce yBejmnaBa, a TaM, kt>acto 
rpe6eHT>T Ha eAHaTa BT>jma ci>BnaA a c BnaAHHaTa Ha 
ApyraTa, ce noJiynaBa nHJiHO 3aTHXBaHe, KaTO He jih 
H e e HMajio bt>jihh. no TaickB HannH Ha eAHO mhcto 
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BfcjiHHTe ce yCHJiBat noMe>KAy ca, a Ha apyro ce 
o6e3CHJiBaT. TanoBa HBJieHHe Ha ycHjiBaHe hjih 
o6e3CHJiBaHe Ha BEJiHirre npn HacjiarBaHeTo (cb6h- 
paHeTo) hm ce Hapnna HHTepcJiepeHijHJi Ha Bi»JiHHTe. 
^BJieHHeTo HHTep (f)epeHqHH , KaKTO h HBjieHHeTo 
AH(f)pa^HH, ce cpema npn bchhkh bbjihh He3a- 



<Pue. 15 . B3aHMOfleiicTBHe (HBxepcfcepeimHH) Ha bbjihhxc no 
noBtpxHoerra Ha BOflaxa. IIo;jo6ho B3aHMOfleficxBHe Ha biji- 
hhtc H3noji3yBajiH <J)H3HijHTe 3a o6ncHHBaHe Ha Hkjtohobhtc 
nptCTeHH h Ha bchhkh Apyrn hbjichhh, npn kohto cbcxjihh- 
HHTe jibhh ce o6e3CHJiBaT hjih ycHjiBaT noMe^^y ch 


BHCHMO OT THXHOTO eCTeCTBO — He3aBHCHMO OT 
TOBa, flajin ca bejikh no noBT>pxHOCTTa Ha tchhocth 
HJIH ca 3ByKOBH BTjJIHH, pajJHOBT>JIHH HJIH CBeT- 
JIHHHH BBJIHH. 

HlOTOHOBHTe np^CTCHH Ca HMeHHO npOHBa Ha 
HHTep4)epeHqHHTa Ha CBeTJiHHHHTe bbjihh. me none- 
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hhm ToBa ho-iioapo6ho. Hena jibh 0 t HepBeHa ceer- 
jiHHa Aana^a BBpxy jieiqaTa Ha (Jmr. 13 ,a. *IacT ot 
cBeTjiHHaTa ce oTpa3HBa ot noBBpXHoerra Ha JiemaTa 
(Ha (J)HrypaTa th He e noKa3aHa, noHence He B3ewa 
ynacTHe b o6pa3yBaHeTo Ha HioTOHOBHTe npBCTeHH), 
a ocTaHajiaTa nacr npoHHKBa b JiemaTa. HaBjnmiiKH 
HaBBTpe, Ta3n nacT ot CBeTjiHHaTa Aocrara ao H3- 
nBKHajiaTa noBBpxHOCT Ha JiemaTa h Tyn ce pa 3 - 
ABOHBa: nacT ot h en ce ofpa3HBa ot H3nBKHajiaTa 
noBT>pxHOCT Ha jieu^aTa (jibh 7), a ApyraTa wacT 
H3JIH3a HaBBH, npeMHHaBa BT>3AyHIHHH npOCBeT 
moka y JiemaTa h CTBKjieHaTa njioHKa, 0Tpa3HBa ce 
ot njioHKaTa (jibh 2 ) h BjiH3a oGparao b jiemaTa. 
JteaTa jiBHa 7 h 2 H3jiH3aT ot JiemaTa h ce cpemax b 
TOHK a B . Ako npocBertT Menmy JiemaTa h njion- 
naTa e TaKBB, He pa3jiHKaTa Me>KAy nBTnmaTa Ha 
jn>HHTe 7 h 2 e paBHa Ha ABe, nerapn, mecT. . t. e. 
Ha HeTHO HHCJIO CBeTJIHHHH nOJiyBBJIHH, TO B TOHK3 B 
Te ce cb6hp3t (cBBnaAaT „rpe6eHHTe“ hjih „Bn^- 
AHHHTe“ Ha ABe bbjihh) h ce nojiynaBa cbctjio nerao — 
jiBHHTe ce ycHJiBaT eAHH Apyr- Ako npocBeTBT Me>KAy 
jiemaTa h njioHKaTa e TaKBB, He pa3JiHKaTa Me>KAy 
nBTHmaTa Ha jibhhtc 1 h 2 e paBHa Ha eAHO, Tpn, 
neT » t. e. Ha Henerao hhcjio cbctjihhhh nojiy- 

BBJIHH, TO B TOHKa B JIBHHT^ IIje Ce „yraCHT“ B3aHM- 
ho („rpe6eHBT <fi CBBnaAa c „BnaAHHaTa“) h me ce 

nOJiyHH TBMHO neTHO JIBHHTe B33HMHO ce o6e3- 

CHJIBaT. 

MecraTa c eAHaKBa AeSejiHHa Ha BB3AymHHH 
npocBeT, kohto CBOTBeTCTByBaT Ha eAHaKBO 3a~ 
KBCHeHHe Ha CBeTJIHHHHTe BBJIHH, HM3T (J)OpMaTa 
Ha OKpBHCHOCT. IIo TC3H OKpB>KHOCTH 0Tpa3eHaTa 
CBeTJiHHa HMa eAHaKBa CHJia (HHTeH3HTeT), t. e. 
nOHBHBaT ce CBeTJIH HJIH TBMHH OKpBJKHOCTH . B 
TOBa ce CBCTOH (J)H3HHeCKaTa CBmHOCT Ha Hioto- 
HOBHTe npBCTeHH. 
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flBjieHHexo HHTep<|>epeHijHH Monce Aa ce HaSjno- 
AaBa Aopa 6e3 BCHKaKBH npn6opH, KoraTo cbctjih- 
naTa ce oxpa3HBa ot t , bh , bk njiacT Macjio, neTpoji hjih 
ra3 3a ropeHe, pa3JieTH BBpxy boas. B to3h cjiynaii 
ci>iao ce BH>KAaT peAysamn ce xx>mhh h abcxhh 

HBHIJH. 

H Tana Hioxohobhxc np^cxeim ce RbJiyK&T Ha 
HHxep<i>epeHAHHTa Ha CBexjiHHaxa, kohxo Mo>Ke Aa 
ce o6hchh cawio ano ce npneAie, He CBexjiHHaxa e 
OCo6eH BHA BBJIHH. Tl>H KaXO HlOXOH CH HpeACXaBHJI 
CBexjiHHaxa Kaxo noxon ox nacxHijH, xo# He Moxcaji Aa 
o6hchh npaBHJiHo noHBHBaHexo Ha abcxhh okpx>>k- 
hocxh b cboh onHX c jiemaxa. 

Pa36npa ce, CBexjiHHHHxe h boahhxc bbjihh He ca 
eAHO h C'buxo He mo . IIoAA'Bp^HHAHxe Ha BBJiHOBaxa 
TeopHH ox Bpewexo Ha Hioxoh, KaKio 6eine ox6e- 
JiH3aH0 no-rope, 6i»pKajiH hmchho b xoBa, He onpH- 
JIHHaBajIH CBeXJIHHHHXe BBJIHH Ha BBJIHH, KOHXO ce 
pa3npocxpaHHBax b rtBKaBa cpeAa — exep, — 
noAo6Ha Ha BTbjiHHxe no noBi>pxHocxxa Ha BOAaxa. 
IIo xa3H npHHHHa xe He MorjiH Aa oxcxohx cBoexo 
cxaHOBnme, Koraxo ce noHBHJiH hobh omrraH Aarara. 
Cx>iAeBpeMeHHo aBxopnxexBx Ha Hioxoh 6hji xojikobb 
tojihm, He ao Hananoxo Ha XIX BeK b Haynaxa Ha- 
ntJiHO rocnoAcxByBajia KopnycKyjiapHaxa xeopHH 
3a CBexjiHHaxa. 

2. HOFLiHA HA BT»JIHOBATA TEOPHH 

nx>pBaxa nojioBHHa Ha XIX Ben npeAexaBJiHBa 
hob nepnoA b pa3Bnxnexo Ha <J)H3HKaxa. CBexjiHHaxa, 
xonjiHHaxa, a cjieA TOBa ejieKxpnHecxBoxo h Marae- 
XH3Ma yneHHxe 3anoHHajin Aa pa3rjie>KAax Kaxo 
4)opMH Ha ABHHceHnexo Ha MaxepHHxa. 

B oSjiacxxa Ha yneHHexo 3a CBexjiHHaxa Hanajioxo 
Ha peniHxejiHaxa 6op6a npoxHB HioxoHOBaxa xeopHH 
e CBx>p3aHo c HweHaxa Ha aHTJiHficKHH 4 >h3hk ToMac 
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IOht a cjjpeHCKHH (J)h3hk Ofioct OpeHeji. .HoxoraBa 
HBJI6HHCTO HHTep4)epeHAHH 6hJIO H3BeCTHO caMO 3a 
BtuHirre no noBi>pxHocTTa Ha BOAaTa h 3ByKOBHTe 
b'bjihh* Bi>3 ocHOBa Ha BBJiHOBaTa npeACTaBa 3a 
CBeTjiHHaTa IOht h OpeHeji 3a mE>pBH*nT>T o6hchhjih 
tohho HBjieHHHTa h HHTep^epeHAHH Ha 

CBeTjiHHaTa h noKa3ajm TOBa c npHMcpH . 

Ehjio ycraHOBeHO , ne Ha jtbhh c pa3jiHHHH ABeTose 
ctoTBeTCTByBaT npH6jm3HTejmo noKa3aHHTe b aoji- 
HaTa Tadjimja HHTepBajiH ot a'bjijkhhh Ha B’bjmHTe, 

H3pa36HH B MHKpOHH 1 . 


Ubht ha CBeTjiHHaTa 

npH 6 jIH 3 HTeJIHH HHTepBajiH OT 
A'bJUKHHH Ha B’bJIHHTe B MHKpOHH 

nepBeH 

0,76—0,63 

opan>KeB 

1 0,63—0,60 

HCbJlT 

0,60 — 0,57 

3ejieH 

0,57—0,50 

CHHboaejiea 

0,50-0,45 

CHH 

0,45 — 0,43 

BHOJieTOB 

0,43—0,40 


B o6jiacrra Ha AH<i>paKAHHTa h HHTep (|)epeimHHTa 
Ha CBeTjiHHaTa B’BjmoBaTa TeopHH HantJiHO A0Ka3a;ia 
HecT>croHTejiHOCTTa Ha HioTOHOBaTa KopnycKyjiapHa 
TeopHH. 

OpeHeji He caMO o6hchhji bchhkh Ha6juoAaBaHH 
HBJieHHH Ha AHtfrpaKAHH H HHTep4)epeHAHH Ha CBeT- 
jiHHaTa, HO BT>3 OCHOBa Ha BBJIHOBaTa TeopHH H 
HBJieHHeTo HHTep4>epeHAHH oBhchhji npaBOJiHHeH- 
hoto pa3npocrpaHeHHe Ha CBeTjiHHaTa. 

Haii-rojieMHHT HeAOCTaTBK Ha BT>jraoBaTa Teopnn 
Ha IOht h OpeHeji e to3h, ne th Aonycna CT>mecTBy- 
BaHero Ha rtBKaB eTep 3a pa3JiHKa ot npe ah iiiHHTe 
B*b3rjieAH 3a eTepa naTo tchho hjih ra3oo6pa3HO 


1 1 MHKpoH { mk ) e paBeH Ha 0,001 mm . 
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thjio. EcrecTBeHO TaKosa flonycnaHe e norpenmo, 
3amoTo Kan MoraT npe3 tbbpahh eTep a a ce ABHJKaT 
HeGecHHTe Tejia. ToBa 6njia MexaHHCTHHHa TeopnH 
3a CBeTjinHaTa. OCane BBnpeKH to3h HeAoerarbK 
(npeABHA Ha hccbmhchhtc h npeAHMCTBa b cpaB- 
h6hbc c KopnycKyjiapHaTa TeopHH, kohto pa3rjieHCAa 
cBeTjiHHaTa KaTO noTOK ot HacTHijH) km cpeAaTa Ha 
XIX Ben B'BJiHOBaTa TeopHH nojiyHHJia Bceo6njo 
npH3HaHHe. 

3. EJIEKTPOMATHHTHA TEOPHH 
3A CBETJIHHATA 

H Tana BBjmoBaTa TeopHH 3a CBeTjiHHaTa no6e>K- 
AaBa b HaHajioTo Ha XIX BeK KopnycKyjiapHaTa Teo- 
pHH Ha Hiotoh c 6e3ynpeHHaTa ch KOJiMHecTBena h 
K a^iecTBeHa tohhoct Ha cbohtc tbbpachhh. Hokojiko 
3ApaBa e 6njia Ta3H noSeAa? 

JIa ch cnoMHHM, Ae maBHHHT aoboa Ha Hiotoh 
nporaB B'BJiHOBaTa TeopnH 3a CBeTjiHHaTa 6eme jmn- 
caTa Ha Mexamraia cpeAa — eTep — b Me>KAynjia- 
HeTHOTO npOCTpaHCTBO. 

OTcrpaHHxa jih T03H aoboa IOht H OpeHCJI? 

Pa36npa ce, He. 3a thx hmchho bbjihobhtc cboII- 
cTBa Ha CBeTjiHHaTa 6nxa AOKa3aTejiCTB0 3a CBme- 
cTByBaHeTo Ha eTepa. B npoAi>Ji>KeHHe Ha ijejiHH XIX 
Ben <})H3HAHTe ce CTpeMejiH Aa HaMepHT npHKO AOKa- 
3aTejicTB0 3a CBmecTByBaHeTo Ha eTepa. Ho Te3H 
onnTH o6ane He aobcjih ao hhiao. 

CjieAOBaTejiHO hjih HHMa eTep, hjih toIi npnre- 
H<aBa CBBBp HieHO OCOBeHH, HCMexaHHHHH CBOfiCTBa. 

Ho eTo ne BBjiHOBaTa Teopnn 3a CBeTjiHHaTa no- 
jiyHHJia H3BeAHa>K HeonaKBaHa noAAPB>KKa b o6- 
jiacTTa Ha ejieKTpHHHHTe h MarHHTHHTe hbjichhh. B 
inecTAeceTTe toahhh Ha MHHajiHH Ben H3BecTHHHT 
aHrjinttcKH (J)H3hk JI. MaKCBeji cB3Aaji HOBa TeopHH 

57 


Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 


3a ejieKTpOMarHHTHHTe HBJieHHH. IIpeflHiiiHHTe Teo- 
pHH 3a ejieKTpoMarHHTHHTe hbjichhh npHeManH, He 
eJieKTpH^HHTe h MarHHTHHTe nojieTa ce pa3npocrpa- 
HHBaT MHTHOBeHO. HaH“Ba>KHHHT H3B0A OT HOBaTa 
TeopHH Ha MaKCBeji ce cbctoh b TOBa, He ejieKTpHH- 
HHTe h MarHHTHHTe nojieTa ce pa3npocrpaHHBaT c 
Kpaihia CKopocx bi>b bha Ha ejieKTpoMarHHTHH 
bi>jihh. B ejieKTpoMarHHTHHTe b*jihh HMa eAHO- 
BpeMeHHo ejieKTpHHHO none h MarHHTHO none. 

3a ecrecTBOTo Ha ejieKTpoMarHHTHHTe bbjihh ce 
floGHBa Haft-BnpHa npe^cTaBa, KaTo ce paamefla 
o6pa3yBaHeTO Ha paAHOBBJiHH ot anreHaTa Ha BCHKa 
npeflaBaTejiHa craHijHH. B npoBOAHHKa Ha ameHaTa 
BT>3HHKBaT TpenTeJIHBH ABH>KeHHH Ha e JICKTp HHHH 
TOBapn c necTOTa, onpeAeJiHHa ot reHepaTopHaTa 
ypeA6a. Ot cJ)H3HKaTa e h3bcctho, He ano ejieKTpHH- 
HHTe TOBapn ca Heno abhhchh , CBmecTByBa caMo 
ejieKTpHHHo nojie. Ako ejieKTpHHHHTe TOBapn 3a- 
noHHaT a* ce ABHHcaT, TOBa o3HanaBa ? He c^ e noHBHJi 
e JieKTp hhch tok, a 3aeAHo c Hero Bi>3HHKBa h Mar- 
hhtho none. B to3h cjiynaii e JieKTp hhhoto h Mar- 
hhthoto none ca CBT>p3aHH noMe>KAy ch no h3bcctch 
HanHH. OGane Bpi»3KaTa Me>KAy ejieKTpHHHOTo h 
MarHHTHOTO nojie He ce H3nepnBa caMO c TOBa. C*b- 
mecTByBa h Apyra THCHa Bpi>3Ka Me>KAy ejieKTpHH- 
HHTe h MarHHTHHTe nojieTa, ano Te3H nojieTa ca 
npoMeHJiHBH: bchko H3MeHeHHe Ha ejieKTpHHHOTo 
none npeAH3BHKBa B'b3HHKBaHe Ha MarantHO nojie 
H o6paTHO, BCHKO H3MCHeHHe Ha MarHHTHOTO none 
npeAH3BHKBa Bi>3HHKBaHe Ha ejieKTpHHHo nojie. 
Btpxy BT> 3 HHKBaHeT 0 Ha ejieKTpHHHO none npn bchko 
H3MeHeHHe Ha MarmnnoTO none ce ocHOBaBa H3Becr- 
HOTO HBJieHHe eJieKTpOMarHHTHa HHAyKIJHH 1 . no- 

1 EjieKTpoMarHHTHaTa hhaykiihh ce 3aKJiiOHaBa b TOBa, 
Ht npH H3MeHCHHe Hft MarHHTHOTO HOJie BT>3HHKBa eJieKTpH- 
hho nojie, KoeTo aeilcTByBa b okojihhtc npOBOtfHHUH KaTo 
eneKTpoflBH>Kema cnjia. 
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conenaTa B 3 aHMHa Bpi> 3 Ka Me>kAy ejieKTpHHHOTO h 
M arHHTHOTo nojie nrpae TOJiKOBa no-rojiHMa pojin, 
kojikoto no- 6 x>p 30 ce h 3 mchht Te 3 H nojieTa. TaKHBa 
cBT>p 3 aHH noMe>KAy ch npoMeHJiHBH ejieKTpHHHH h 
M arHHTHH nojieTa ce HapnnaT ejreKTpoMarHHTHO nojie 
hjih ejieKTpoMarHHTHa BBJiHa. Ttfi KaTo b aHTeHaTa 


Ejeicmpuvecxa cwta 

/ 

nocoKUHa 



pacnpocmpayenue 


. Maenumna cu/a 
<Pue. 16. EjieKTpoMarHHTHa B-bjiHa 


ejieKTpH^HHTe TOBapn ce ABH>KaT ycKopeHO, to okojio 
npoBOAHHKa Ha aHTeHaTa Tpn6Ba fla ci>mecTByBa 
H3MeHHmo ce eJieKTpHHHO nojie. 

ToBa H3MeHnmo ce ejieKTpuHHO nojie ci> 3 AaBa 
MarHHTHo nojie. Tana Bi> 3 HHKBa ejieKTpoMarHHTHa 
BBJiHa, kohto ce pa 3 npocTpaHHBa Bee no-Aajiene ot 
aHTeHaTa. CjieflOBaTejiHo ejieKTpoMarHHraaTa BBJiHa 
ce cbctoh ot npoMeHJiHBO eJieKTpHHHO nojie h 
npoMeHJiHBo MarHHTHo nojie, cBtp 3 aHH noMe>Kfly 
ch, npn KoeTO CBH^ecTByBaHeTO Ha cahoto nojie 
33 BHCH OT JjpyrOTO. 

JjBeTe nojieTa ce mchht nepneHMHKyjiHpHO e^Ho 
Ha Apyro h nepneHMHKyjiHpHO Ha noconaTa Ha pa 3 - 
npocTpaHeHHeTO Ha BBJiHaTa (<Jmr. 16). 

CKopocrra Ha pa 3 npocTpaHeHHeTo Ha noJieTaTa 
hjih Ha ejieKTpoMarHHTHaTa BBjiHa b npa 3 H 0 ' npo- 
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CTpaHCTBO e H3*mcjieHa. Th e Hant>jmo oiipeqe- 
jieHa — 300 000 km/coc. 

Bt»b BpeMeTo Ha MaKCBeji CKopocTTa Ha pa 3 npo- 
crpaHeHHeTo Ha CBeTJiHHaTa b npa3HO npocTpaHCTBo 
Onjia Bene oiihtho H3MepeHa. Th ce 0Ka3ajia CT>iqo 
300 000 KMjceK, IIojiyHHjio ce yqHBHTejmo ci>Bna- 
fleHHe Ha CKopocrra Ha pa3npocTpaHeHHeTo Ha CBeT- 
JiHHaTa ct>c CKopocTTa Ha pa3npocTpaHeHHeTo Ha 
ejieKTpoMarHHXHHTe bbjihh b npa3HO npocrpaHCTBo. 
EAHaKBHre ckopocth qajiH ocHOBaHHe Ha MancBeji 
fla HanpaBH b 1864 r. 3aKjii0HeHHeT0, He CBeTJiHHaTa 
e ejieKTpoMarHHTHH bbjihh. EjieKTpoMarHHTHHTe bt>ji- 
hh, npeflCKa3aHH TeopeTHnecKH ot MaKCBeji, 6hjih 
nojiyneHH oiihtho h H3CJieqBaHH noqpoSHO ot 3Ha- 
MeHHTHH (J)h3hk XeHpHx Xepq b 1888 r. Te nocjiy- 
>KHJIH 3a OCHOBa Ha pa^HOTO, H3o6peTeHO OT Be- 
jihkhh pycKH 4>h3hk A. C. IlonoB b 1895 r. 

IIpH CBOHTe onHTH Xepq He caMo nojiyHHJi ejieK- 
TpOMarHHTHH BT>JIHH, HO H BT»3npOH3BejI C Te3H 
BT>JIHH BCHHKH HBJieHHH, npHCBUIH Ha CBCTJIHHHHTe 
BBJIHH. KaKTO CBeTJiHHaTa ejieKTpOAtarHHTHHTe BTjJIHH 
o6pa3yBaT „cchkh“ 3a,n; qo6pe oTpancaBaiqH MeTajiHH 
npe^MeTH, noqjiaraT ce Ha 0Tpa>KeHHe h npenynBaHe 
H Ce nO^HHHHBaT Ha HBJieHHHTa ,ZJH(f)paKqHH H 
HHTep 4>epeHqHH . 

TpaMaqeH ycnex b H3cjieqBaHeT0 Ha ejiercrpo- 
MaraHTHHTe bt>hhh qocTnra h3bccthhht pycnn <fm- 
3hk n. H. JleGeqeB, KoiiTo b 1895 r. nojiynaBa no- 
CpeqCTBOM BH6paTOpH MHJIHMeTpOBH BBJIHH (c £T,JI- 
>KHHa 6 mm ). Te3H no-Ki>CH b cpaBHeHne c noJiywe- 
HHTe ot Xepq bbjihh, KaKTO Toil caM nncaji, „6hjih 
no-6jiH3Ko qo no-qi>jirHTe bt>jihh Ha tohjihhhhh 
cneKTi»p (t. e, qo HHcfjpanepBeHHTe) , otkojikoto qo 

eJieKTpHHHHTe BfcJIHH, KOHTO nBpBOHaHajIHO H3- 

noji3yBaji Xepq“. C Te3H bbjihh IT. H. JleSeqeB 
nOJiyHHJI BCHHKH „0nTHHeCKH“ HBJieHHH — HHTep - 
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(fcepeHqHfl, oTpaHceHHe , npenynBaHe h a a>ne abo:&ho 
npenyiiBaHe b cepHH KpHCTajiH. 

OnHTHTe Ha XepA, A0Ka3BamH CT>meCTByBaHeTO 
Ha efleKTpOMarHHTHHTe B’bJiHHj kohto ce pa3npo- 
crpaHHBaT c-bc CKopocrra Ha cBeTJiHHaTa , nocjiyHCHJiH 
KaTO CHjieH aoboa b nojm Ha eJieKTpoMarHHTHaTa 
TcopHH 3 a CBCTJiHHaia . ^BJieHHHTa, nojiyneHH npn 
ejieKTpoMarHHTHHTe bt>jihh, ce 0Ka3ajiH aHajiorHHHH 
Ha HBJieHHHTa, nojiyneHH npn CBeTJiHHaTa, h c TOBa 
OKdHHaTejiHO 6HJia ycTaHOBeHa eJieKTpoMarHHTHaTa 
CBiAHHa Ha CBeTJiHHaTa, noHence pa3npocrpaHeHHeTo 
Ha eJieKTpOMarHHTHHTe BfcJIHH H306 iA 0 He H3HCKBa 
naK'BBTO h Aa e eTep, noHe>Ke Te3H bt>jihh He ca 
MexaHHHHH. 

4. CKAJIA HA EJIEKTPOMATHHTHHTE BT»JIHH 

KpanT Ha XIX Ben 6nBa 03 HaMeHyBaH c SejieHorro 
OTKpHTHe, HanpaBeHO b 1895 roAHHa ot hcmckhh 
(J)H 3 HK PLOHTreH . Toft OTKpHBa JIT>HH, HHeTO eCTeCTBO 
ome A^wo BpeMe ocraHajio hchcho, nopaAH Koeio 
Te 6HBaT HapeneHH xhkc-jtbhh. Cera Te3H jtbhh ce 
HapHHaT peHTreHOBH jtbhh. 

Ct>c 3 aApy>«HHTe ycnjiHH Ha mhoto cJ)H3hah 6hjih 
ycraHOBeHH cBoftcTBaTa Ha peHTreHOBHTe jtbhh. Te 
ce oKa3ajiH aHajiornHHH Ha cBOHCTBaTa Ha CBeTJiH- 
HaTa h Ha ApyrHTe eJieKrpoMarHHTHH bt>jihh. PeHT- 
reHOBHTe jit»hh ce npenynBaT npn npeMHHaBaHeTO 
hm npe3 BemecTBO, npn npeMHHaBaHeTO hm npe3 
KpHCTajiH ce HaSjiiOAaBa HBJieHHeTO AH<|)paKitfi h 
H T. H. no TaKT>B H3HHH 6 hJIO AOKa33HO, He peHT- 
reHOBHTe jit>hh npeACTaBJiHBaT ct>iao eJieKTpo- 
MarHHTHH BTjJIHH, HO nO-KT>CH OT BHAHMaTa CBeT- 
jiHHa. 

Te3H jibhh HMaT cbo0ctboto Aa npoHHKBaT h npe3 
Henpo3paHHH~BemecTBa h 3aT0Ba ca HaMepnjiH npH- 
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JlOWeHHe B pa3JIH<IHH oSjiaCTH Ha TeXHHKSTa, KaKTO 
h b MeflHHHHaTa. MajiKO no-KBCHO, b 1896 roAHHa, 
Eenepeji OTKpHBa raiwa - jibhhtc , kohto hmbt ome no- 
MajiKa fltjiH<HHa Ha BBjiHaTa ot peHTreHOBHTe jibhh. 
raMa-jiBHHTe ctmo npoHHKBaT npe3 Henpo3pa^H« 
BeiqecTBa k3kto peHTreHOBHTe jibhh, ho ce nojiy- 
HaBaT no apyr HaraH, 3a noeTo me 6i,Ae Ka3aHO MajiKO 
no-flony. H3BecTHHTe noHacTOHiyeM eneKTpoMar- 
hhthh h3jibhkh (jiBHeHHH) MOHce «a ce pa3npe- 
flejwT no Ai-i>KHHaTa Ha BBjiHaTa huh no qecTOTaTa 
ch b ^aAenaTa Ha <f)Hr . 1 7 cKajia Ha ejieKTpoMar- 
HHTHHTe BBJIHH. 

CiojiaTa, KaKTO ce BH/K^a ot <Jmr. 17, e paa^e- 
neHa Ha hhkojiko oGjiacra. Tpa6Ba Aa ce HMa npeA- 
bh^, ne TOBa ACJieHHe e npoH3BOJiHO h He CBBceM 
CTporo. To ce ocHOBaBa rnaBHO Ha mctoahtc 3a no;iy- 
naBaHe hjih oTKpHBaHe (nponBHBaHe) Ha H3jn>HKHTe. 
OSane bbjihh c eAHa h ci>ma AtJi>KHHa Mon<e m ce 
nojiynaT no p33jihhhh h3hhhh. HanpHMep raiwa- 
n’BHHTe, KaKTO e H3BecTHO, ce H3nycKaT ot aTOMHHTe 
Hflpa, ho ejieKTpoMarHHTHH h3jibhkh cbc c-bmaTa 
ABjiHCHHa Ha BtjmaTa Mo>Ke Aa ce nonynaT h b 
peHTreHOBHTe tpt,6h. 

PeHTreHOBHTe jibhh bt>3hhkb3t npn 6oiw6apAHpaHe 
Ha tokkh eneMeHTH (BOJi^paM, mojihSach) ot eneK- 
TpoHH, kohto ce flBH>KaT c rojiHMa ckopoct. Ako ce 
yBejiHHH CKopocrra Ha 6oM6apAHpaujHTe eneK- 
TpoHH, VBejiHHaBa ce necTOTaTa (HaiwajiHBa ce abji- 
>KHH3Ta Ha BBJxiiaTa) h peHTreHOBHTe jibhh npeMH- 
HaBaT b o6;iacTTa Ha rajvia-JiBHHTe. Biopn npHMep: 
y JiTpaBHoneTOBOTo H3JiBHBaiie c A't;i>KHHa Ha bbji- 
HaTa 10 -8 CM BB3HHKB3 npH ra30BO H3npa3BaHe, 
ho to Mo>Ke Aa ce nojiynn h b peHTreHOBa Tpi>6a. 
Tpa6Ba Aa ce HMa npeABHA, ne CBoftcTBaTa Ha H3- 
JitHKHTe He 33BHCHT ot MeTOAa Ha nojiynaBaHeTo HM, 
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ON 



‘ <Pue m 17 . 06 iq cneKTi>p Ha ejieKTpoMarHHTHHTe bkjihh : 


A — H3JTb*iKH ot resepaxop Ha npoweHJiHB tok, B — o6nacx na paAHonpc^aBaHCTO, B — kt>ch pa^Ho- 

BBJTHH; r yjlTpaK'bCH paflHOBTWIHH, M HH^pa^epBeHH JIMH, E BHflHMa CBeTJIHHa, X y/I- 

TpaBHOJlCTOBH 3 pCHTrCHOBH JIIMH, ft raMa-JTbHH, K KOCMH^HH 
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a ce onpeaejurr caMO ot A^Honiara Ha BtJiHaTa hm 
(or qecroTaTa). 

HaHHHHTe 3a nonynaBaHe Ha ejieKT poMarHHTHH bm- 
hh ca TBtpfle pa 3 JiHHHH. BuiHHTe, KaTO ce noHHe 
ot p aflH OBBJnnrre h ce crarae «o HH(|>panepBeHHTe 
MO)Ke Aa te nonynaT no-nHCTO eneicrpHHeH 
CTBT. OSane b no-rojiHMaTa nacr ot HH^panepBeHaTa 
OfWiaCT AUI>KHHHTe Ha BMHHie ca MHOTO MaJIKH, 3a 
Aa ce reHepnpaT or eneKtpHHHH TpenTHXAH KptroBe, 

H OCHOBHHHT CneKTBp Ha HH<J)panepBeHOTO H3JlT>HBaHe 
ce nonynaBa npn H3JrBHBaHero Ha Harpera Tejia. 

IIopaAH TOBa HH<i>paHepBeHOTO H3jn>nBaHe ce Ha- 
puna necro TonjniHHO. To 3aeMa oSnacr ot cneicrbpa 
npn6jiH3HTejiHO or 0,76 a» hhkojikoctothh mhkpo- 
Ha, Jie> Kama MewAy nepBeinrre jh»hh ot BHAHMaTa 
nacr Ha cneKrtpa h ympaKtCHTe paAKOBunm. ripn 
noBHUiaBaHe Ha TeMnepaTypaTa Ha HarpHToro thjio 
BB3HHKBa H3JTfcnBaHe, CbOTBeTCTByBaiAO Ha BHAH- 

Maia nacr Ha cneKrtpa. Ot nejnra cneicrbp Ha eneK- 
TpoMarHHTHHTe bbjihh nacrra, 3aera ot BHAHMaTa 
cBerjiHHa, e tbipa® Manna. Tn ctOTBeTCTByBa, 

K3KTO Bene ce na3a no-rope, Ha o6xBaT ot eneicrpo- 
MaTHHTHH BBJIHH, JlOKaiA MOK AY 0,4 H 0,76 MH- 
KpOHa. 

CBernHHaTa, kohto Bi»3HHKBa npn ropeHero Ha 
ejieicrpHnHaTa Atra hjia b KBapnoBHTe h >KHBanHirre 
JiaMIlH, CBAT>P>Ka K3KTO BHAHMH, T3K8 H ympaBHO- 

neroBH nr>nH. ynrpaBHoneTOBHTe m»nn, naicro Bene 
6eme or6enn3aHO, ce npenoKpHBaT ot peHTreHOBHTe 

JIBHH. 

Jlp ab aAeceire toahhh Ha cerauiHHa Ben no cna- 
jiaTa Ha eneicrpoMarHHTHHTe bbjihh HHManie npeno- 
KpHBaHHH, a Aante ocraBaxa npa3HH Mecra. Ilo-cne- 
ahejiho MeHtAy paAHOBUiHHTe h HH(J)panepBeHHTe 
jrbqn HMame npa3HHHa. Ta3H npa3HHHa Seine 3 a- 
numeHa or cbbctckhh <J)H3hk A. A. TnaroneB 
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ApnaAHeB, ko#to nojiynn e JieKTpoMarHHTHH bbjihh 
C A'BJDKHHa Ha B^JIHaTa OT 1 CM AO 0,10 MM. 

OOXBaTBT OT e JieKTpOMarHHTHH bt>jihh, Koftxo 
BKJiioHBa hh(J) panepBeHaTa , BHAHMaTa h yjrrpa- 
BHOjieTOBaTa oOjiacr, ce Ka3Ba onTHHeH oOxBaT. LJe- 
jihht onraneH oOxBax MOHce Aa ce oOcahhh noA 06 - 
iaoto Ha3BaHHe „CBeTJiHHa“. Eto 3aiqo hoa cbctjihhho 
H 3JiT>HBaHe b Sememe me pa36npaMe H3JiT>HBaHeTo b 
HH^panepBeHaTa, BHAHMaTa h yjiTpaBHOJieTOBaTa 
oOjiacr. H TpHTe BHAa jxbhh ce H3nycKaT ot aTOMHre 
h MOJieKyjiHTe Ha BemecTBaTa, 3a KoeTO me ro- 
BopHM no-AOJiy. 

H TT>ii CBBpeMeHHaTa cf)H3HKa ce 3aHHMaBa ct>c 
CK ajia Ha ejieKTpoMaraHTHHTe bbjihh, oSxBamama 
AocTa uiHpoKa oOjiacT. Te3H bbjihh ce nojiynaBaT 
ho pa3jiHHHH MeTOAH, oTKpHBaT ce cBmo no pa 3 - 

JIHHHH MeTOAH, HO HMaT eAHHHa e JieKTpOMaTHHTHa 
cBiimHa, pa3npocTpaHHBaT ce b npa3H0 npocrpaH- 
ctbo c eAHaKBa CKopocT h ce noAJiaraT Ha AH(J)paKAHH 
h HHTeptJjepeHAHH. 

Eh Morjio Aa ce iiomhcjih, He c ycTaHOBHBaHeTo Ha 
e jieKTp oMarHHTHaTa cbiahoct Ha CBeTjiHHaTa bt>a- 
HOBaTa TeopHH oKOHHaTejmo BB3TT»p>KecTByBajia. 

OOane HCTopHHxa npoAMHCHJia. ToBa TBp>KecTBo 
ce OKa3ajio KpaTKOBpeMeHHo . Oxkphth 6 hjih pe- 
A*ma HBjieHHH, kohxo MOHcejio Aa &ba aT oOhchchh 
caMo ano ce npeAnojionai, He BBJiHHTe HMaT cboE- 
CTBaTa Ha otacjihh Hacnmn. Ho 3 aTOBa me roBopHM 
b cjieABamnH pa3Aen. 

5. CBETJIHHHH KBAHTH 

OH3HAHTe OTKpHJIH ABe HBJieHHH, KOHTO He MOrjIH 
Aa oOhchht c e JieKTpoMarHHTHaTa Teopnn 3a CBeT- 
jiHHaTa, t. e. c npeAnojioHceHHeTO, ne CBeTjiHHaTa 
npe a cxaB jiHBa e JieKTp OMarHHTHH bbjihh. IIbpboto 
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OT TC3H HBACHHH t H3AT>HBaHeTO OT aScOJIIOTHO HepHH 
Tejia npn pa 3 AHHHH TeMnepaiypH. A6 cojiiotho nepHO 
THAO BBB 4>H3HKaTa Ce HapH^a THAO, KOeTO Han'BJIHO 
norjitma naAaiAHTe Bi»pxy Hero at>hh, naKBaTo h 
fla 6i>fle ^BUHCHHaTa Ha BtAHaTa hm, h kocto npn- 
TeH<aBa Han-rojiHMa cnocoSHocr kbm h 3 AT>HBaHe . 
B npHpoAaTa HHMa Tejia, kohto HanBAHo Aa norjrtmaT 
BCHHKH ABHH, KOHTO naflaT BT>pxy THX. Haii-CHJIHO 
norjrBmaiAH ca ca>KAHTe, imaTHHOBaTa nepHHJiKa h 
CHCMyTOBaTa nepHHAKa — Te norjiT>maT okoao 98 % 
ot naAamaTa BT>pxy thx cBeTjiHHHa eHepran. A6- 
coaiotho nepHO thao MOJKe o6ane Aa ce c*B3AaAe H3- 
KycTBeHo. H 3 KycTBeH 0 thao, npn6AH>KaBamo ce 
Hafi-MHoro ao aScoAioTHO nepHOTo thao, 6hao npea- 
AOHKeHO 3a npBB m»T OT H3BeCTHHH pyCKH (f)H3HK 
B. A. MnxeACOH. 3aKOHHTe 3a H 3 AT>HBaHeTo ot 
a6coAK>THo nepHOTO thao ca H3yneHH AoSpe. Eto 
3amo H3AT>HBaHeTo ot peAHAa Harpera TeAa ce 
npaewa c H3BecTH0 npHSAHJKeHHe 3a noA^HHHBamo 
ce Ha 3aKOHHTe 3a aScoAiorao nepHO thao. 

MHoro6pofiHHTe oiihth Aa ce ycraHOBH 3aK0H 3a 
H3ABHBaHeT0 OT a6cOAIOTHO HepHO THAO BT>3 OCHOBa 
Ha BBAHOBaTa npeACTaBa 3a CBeTAHHaTa He ce yBeH- 
naAH c ycnex. Pe3yATaTHTe ot onHTirre He oTroBa- 
pHAH Ha TeopnHTa. B 1900 roAHHa hcmckhht 
yneH M. IlAaHK npeAAOHCHA CMeAaTaHAen, ne ocbch 
bt>ahobh CBO&CTBa CBeTAHHaTa npHTe>KaBa h Kop- 
nycKyAapHH CBOftcTBa (cBoftcrBa Ha nacTHAH). Bno- 
CAeACTBHe Ta3H H ACH 6 hA 3 nOTBT>pACHa OnHTHO. 

KopnycKyAapHHTe CBoficTBa Ha CBeTAHHaTa ce 
H3p83HBaT B TOBa, He npH BCHHKH B 3 aHMOAefiCTBHH 

c BenjecTBOTo cseTAHHHaTa eHeprn h ce norAtma h 
H3nycKa Ha otacahh wK^CHCTa**, HapeneHH KBaHTH hah 
4>OTOHH. IIOAyHeHaTa OT IlAaHK 3aBHCHMOCT 3a H3- 
AMBaHeTO OT aficOAIOTHO ACpHO THAO BBS 0CH0B3 
Ha HeroBaTa hach, ^ CBeTAHHaTa ce H3nycKai Ha 
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„Ki>c' t ieTa << (nopijHH), o>Bna,zmajia H3KjnoHHTe;iHo 
TOMHO C OIIHTHHTe flaHHH. Ta3H 3aBHCHMOCT Ce H3- 
noji3yoa h nonacTOHmeM. 

Btopoto HBjieHne, KoeTo He Morjio ce o6hchh 
c ejieKTpoMarHHTHaia TeopHH 3a cBerjiHHaTa, 6 hjio 
TaKa HapeneHHHT (JwroejieKTpHBeH e(J>eKT, H3Cjie^naH 



&tu. 18. CxeMa Ha onHTa 3a H3yqasaHe 
Ha <}>°Toe($>eKTa bib BanyyM 


naft-nT»jiHO 3 a ntpBH ntT b 1888 — 1890 r. ot npo- 
-frecopa b Mockobckhh yHHBepcHTeT A. I\ Ctojktob. 
CBiqHocTTa Ha 4>OToe<J)eKTa, KaKTo e h3bcctho, ce 
CBCTOH B H3JlHT3He Ha ejieKTpOHH OT MeT3JlHTe nOfl 
aeflcTBHeTO Ha cBeTJiimaTa. Te3H ejieKTpOHH hocht 
H 83BaHHeTO (J)OTOe JieKTpOHH . B HCTOpHHTa Ha <|>H- 
3 HK3T3 4>OTOe(J)eKTT>T H3HTpa B3>KHa pOJIH, IIOHOKe 
npe^H3BHKa pnana npOMana Ha Bt3rjieflHTe 3a 
ecrecTBOTO Ha CBeTJiHHaTa. Ocbch TOBa <J)OToe<|>eK- 
t 4 >t HaMepH mHpoKo npHJiOH<eHHe b TexHHKaia. Ha 
4>oToejieKTpHHeH npHHpHn ca nocrpoeHH H3BecrHHTe 
na BCHHKH ypeflH — <|)OToejieMeHTHTe . 
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3a HSCJieflBaHe na hbjichhcto (fcoxoetfceKx CxoJie- 
tob h ApyrHTe H3cjieAOBaxejiH H3noji3yBajiH cxe- 
MaTa, noKa3aHa Ha (fmr. 18. 

J^Be MeTajiHH iijiohkh A (aHO a) h K (naxoA) ca 
noMecreHH b ci>a> ot koPlto e H3xeraeH ao Kpataa bx>3- 
MOJKHOCX B'B3AyX , BT C IjeJI c6jIX»CKBaHeTO Ha eJICKXpO- 
HHxe c MOJieKyjiHTC Ha BX»3Ayxa a® He BHacn ycjioKHe- 
hhh b Ha6jiiOAaBaHHxe hbjichhh, a cx>mo, 3a Aa npeA- 
na3Hx ox oKHCJiHBaHe miOHKHxe AkK. IIocpeACXBOM 
6axepHHxa i> Me>KAy njioHKHxe ce cx>3AaBa noxeHijHajiHa 
pa3JiHKa. Ako njiOHKaxa* cx>eA HHeHa c MHHyca Ha 6axe- 
pHHxa, ce ocBexH c yjrrpaBHOjiexoBH jibhh npe3 npo- 
3opnexo O, HanpaBeHO ox KBapu (noHewe oShkhobc- 
hoxo cxttKJio 3aAi>pH<a yjrrpaBHOJiexoBHxe jtbhh), bbb 
BepnraxaHa SaxepHHxa menpoxene xok. To3h xok ce 
H3MepBa c rajiBaHOMexi>pa G . YcxaHOBeHO e, He noA 
AeHCXBuexo Ha CBexjiHHaxa njiOHKaxa K oxacjih ejieK- 
XpOHH, KOHTO nOA BJIHHHHe Ha eJieKXpHHHOXO nojie 
Me>KAy njioHKHxe A h K nojiHxax kx>m iuionnaxa A. 
EjieKxpoHHHHx noxoK npeAexaBjiHBa hmchho xokbx, 
hhhxo CHJia ce onpeAeJiH ox 6pon Ha ejieKxpoHHxe, 
kohxo cBexjiHHaTa ocBo6oH<AaBa 3a eAHHmja BpeMe. 

IIpH onnxHxe Ha CxojiexoB njioHKaxa K 6nJia ox 
Ahhk, Kofixo AaBa (|)OToe<i)eKx caMo npn ocBexnBaHe 
c yjixpaBHOJiexoBH jtbhh. IIoHacxoHmeM ca h3bccxhh 
MH oro BemecxBa, npoHBHBamn <|)oxoe<i>eKX npn 06- 
jitHBaHe He caMO c yjixpaBHOJiexoBH jtbhh, ho h c 
BHAHMH H Aa>Ke C HH(J)paHepBeHH J1X>HH. 

IIpH H3CjieABaHe Ha <i>oxoe<i>eKTa ce hShchhjih 
cjieAHHxe 3aK0H0MepH0cxH : * 

1. MencAy Hanajioxo Ha ocBexHBaHexo Ha iijioh- 
KaTa h MOMeHxa Ha noHBHBaHexo Ha eneKxpoHH 
HHMa 3a6eJie>KHM0 3aKi>CHeHHe . OnnxHxe, Hanpa- 
BeHH HanocjieAi>K, noKa3Bax> He BpeMexo Me>KAy Ha- 
nanoxo Ha ocBexHBaHexo h noHBHBaHexo Ha (J>oxo~ 
TOKa He HaAMHHaBa 10~ 9 cen . 
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1. Haii-roJiHMafa CKOpoCT Ha HSjiHtatijHTe 4>ofo- 
ejieKTpOHH He 3aBHCH OT HHTeH3HTeTa Ha CBeTJIH- 
HaTa > a ce onpe^ejin H3KjnoHHTejiHo ot ,zj:bJi>KHHaTa 
Ha CBeTjiHHHaTa BT>jiHa. C Apyrn jxy mh, naKTo h 
ce MeHH HHTeH3HTeTl»T Ha CBeTJIHHaTa, nOHBHBaT ce 
eflHaKBo 6i,p3H ejieKTpoHH, crnra A'Bji>KHHaTa Ha 
BT>jiHaTa na ocTaBa nocroHHHa. 

3. EpoHT Ha H3JiHTaiHHTe $0T0ejieKTp0HH e npo- 
nopHHOHajieH Ha HHTeH3HTeTa Ha na^amaTa cbct- 
jiHHa. To3h 3aKOH ce cna3Ba TOJiKOBa tohho, He 
6poHT Ha H3jiHTamHTe ejieKTpoHH MO>Ke /ja cjiynoi 3a 
MepHJio Ha HHTeH3HTeTa (cHjiaTa) Ha CBeTjiHHaTa. Ta3H 
3aK0H0MepH0CT ce H3noji3yBa HiHpoKo b CBex jiHHHaTa 
xexHHKa 3a H3MepBaHe HHTeH3HTeTa Ha CBeTjiHHaTa. 

4. Ako ce yBejiHHaBa fli>ji>KHHaTa Ha c b eT JiHHHaTa 
BtjiHa, cTHra ce ao TanaBa Ai>ji>KHHa 5 npn kohto 
4 )OToe 4 )eKTi>T H3ne3Ba. Ta 3 H ABjincHHa ce Hapana 
rpaHHHHa ^i>ji>KHHa Ha BtJiHaTa. 

BcHHKH TC3H 33KOHH MOHCe CC 06 HCHHT npoCTO, 
ano npeHnojio>KHM, ne CBeTjiHHaTa ce norjn>ma Ha 
oTflejiHH KtcneTa (nopijHH)* HapeneHH cbctjihhhh 

KBaHTH HJIH (JjOTOHH. EHeprHHTa Ha BCeKH OTfleneH 

cBexjiHHeH KBaHT (4)Otoh) ce HaMHpa no <J>opMynaTa : 
e=A.v. 

B to3h H3pa3 h e nocroHHHa BejiHHHHa, paBHa Ha 
6,62.10 _ 27 8 epe.ceK.i v e necxoTaTa Ha CBeTjmHHHTe 
B'bJIHH. 

Bpi»3KaTa Me>K^y necTOTaTa h ABjinomaTa Ha cbct- 
JiHHHaTa bt>jih3 ce H3pa3HBa etc cjieflHaTa 3aBHCHMOcr: 

c 

V =T> 

KtfleTo c e cKopocrra Ha CBeTjiHHaTa , paBHa Ha 
3.10 10 cM/ceK. 

Ot Te3H H 3 pa 3 H cjiejiBa h3bo^i>Tj ne #Ba cbctjihhhh 
Jitna c pa3jiHHHa Ji>KHHa Ha BtjmaTa ce pa 3 jin- 
naBaT eflHH ot apyr no eHepraim Ha <j)OTOHa. IIo- 
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MajiKa eHeprHH waslt 4>otohhtc, kohto ctoTBeTCTBy- 
BaT Ha aaJieHHHTe HH^panepBeHH jtbhh, a 3HaHHTejiH0 
no-rojiHMa — (froTomiTe, kohto ctoTBeTCTByBaT Ha 

, c 

yjlTpaBHOJieTOBHTe JIBHH. Ot CBOTHOHieHHeTO e— n — 

jiecHO MO>Ke Aa ce h3Hhcjih, He Ha HH^panep- 
BeHHTe JTBHH C fltJDKJIHa Ha BBJlHaTa X — 0,8 MH“ 
KpOHa (t. e. jie>KamH noHTH Ha rpaHHijaTa c bh- 
AHM^Ta oSjiacT) OTroBapn eHeprHH Ha tfroTOHa 
e=2,5.10“ 12 epra =1,56 ee \ m bhahmhtc jtbhh, 
jie>KamH Ha rpaHHijaTa c yjrrpaBHOJieTOBaTa oGjiacr 
c A^Ji^HHa Ha BBJiHaTa X=0,4 MHKpoHa, OTroBapn 
eHeprHH e =5. 10~ 12 epra =3,14 ee h Ha yjrrpaBHOJieTo- 
BHTe JTbHH C JXhJiyKHm Ha BBJlHaTa X = 0,1 MHKpOHa 

OTroBapH eHeprHH s=20.10 -12 epra = 12,5 ee. 

JXa AonycHeM, He Btpxy HHKoe thjio naAa cbct- 
jiHHeH noTOK c A*»Ji>KHHa Ha B'BjmaTa X, t. e. hotok 
ot cBeTJiHHHH KBaHTH c eHeprHH, paBHa Ha A.v. H3- 
BecTHO e, ne MeTajurre d>AtpH<aT MHoro cboGoahh 
ejieKTpOHH h nopaAH TOBa ca AoOpH npoBOAHHHH Ha 
e AeKTpHHecTBOTo . Cbo6o AHHT e eAeKTpOHH o6ane He 
MoraT caMocTOHTeJiHo Aa HanycHaT MeTajia. 3a as 
H anycHe MeTajia, cboGoahhht ejieKTpOH Tpn6Ba Aa 
H3BT>puiH pa6oTa 3a npeoAOJiHBaHe Ha chjihtc, 
KOHTO ro 3aAT>pH<aT. 

3a BceKH MeTaji Ta3H paSoTa He H3AH3a h3bi>h 
Han't jiho onpeAeJieHH rpaHHHH. HanpHMep 3a He3HH 
th ce HaMHpa b rpaHHinrre ot 0,7 a o 1,36 ee, 3a mo- 
jiH6AeHa — ot 3,2 a o 4,3 ee, 3a HHHKa — ot 3,2 ao 
4,1 ee, 3a H<ejiH30T0 — ot 3,9 ao 4,8 ee ht.h. Ako 


1 3a eAHHHua eHeprHH b aiOMHaTa (J)H3HKa e npHeT ejieK- 
Tp oh-bo jittjT (ce). Eahh ejieKTpoH-BOjiT e KHHeTHMHaTa eHep- 
rHH, kohto nojiynaBa cahh ejieKTpOH npH npeMHHaBaHeTO My 
npea ycKOpHBamo ejieKTpHHHO none c noTeHAHajiHa pa3JiHKa 

eflHH BOJIT. 

1 epra » 3,82. 10“~ 10 kUa. 
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HaipHtt 1 MantC3Hft 2 3 AnyMiumfi 

22,997 2 24,32 i 2 26,98 


1 2 2 2 2 

8 Kajmwa 8 CKaiuiHft 9 Thtsh 10 Ba«a;uifi n 

2 40,08 2 44,96 5 47,90 1 50,93 \ 




l La* 57 9 Hf 72 

JlaHTan |S 

S 138,92 J 178,6 \ 



16 $ 

6 Capa 

2 32,066 

17 ci 

1 Xjiop 

2 35,457 

Cr 24 

XpOM 13 

52,01 ! 

Mu 25 

MaHraH 13 
54,93 l 

34 Sc 

6 _ 
is CejieH 

2 78,96 

35 Br 

18 Epom 

2 79,916 



2 38,69 



Mo 42 1 I Tc 43 2 Ru 44 i Rh 45 1 Pd 46 0 

MojiH6fleH is I TexHeiiHH is PyreHHfi is PoflHft IS IlajiaAHii IS 

(99) 2 101,7 l 102,91 \ 106,7 2 


81 T1 ,s 82 Pb 83 Bl ,S 84 Po jJ 

TajiHft is Ojiobo is BacMyr j| riojiOHHft if 

204,39 l 207,21 f 209,00 \ 210 \ 



83 B! is 84 Po is 85 At 

32* 32 

BHCMyr 18 riojlOHHfi 18 Act&thh 


C —m o »mo ranvmaae npa •tomhhh sspira — crp. 72—73. 
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cpSBHHM npHBeaeHHxe me bhahm, He HanpHMep 

Uhhki.t me npoHBHBa 4>OToe4>eKT caMo aKo jcbjimch- 
HaTa Ha BtjmaTa Ha naAamaTa cBeTJnma jiencH b 
yjrrpaBHOJieTOBaTa o6jiacr (noA 0,3 MHKpoHa, k 3 kbhto 
jtbhh e ynoTpeOon npn cboh ohht Ctojimob). E[e- 
3 hht me npoHBHBa (J)OToe<J)eKT ,He caMo hoa flefi- 
CTBHeto na yjrrpaBHOJieTOBHTe jtbhh, ho h non Rt&- 
CTBHeTO Ha BHAHMHTe H HH<J>pa*iepBeHHTe JTBHH. Btpxy 
4>OToe4>eKTa e ocHOBaHa paOoxaTa Ha $OToejieMeHTHTe . 

<t>oToe4>eKTi>T ce o6hchhb3 jiecHo c KBaHTosaTa 
ctmmia Ha CBeTJiHHaTa , ho He MOHce fla ce oOhchh 
caMO c BtjxHOBaTa xeopHH 3a CBeTJiHHaTa . JXeficTBH- 
Tejmo ctrjiacHo BtjmoBaTa tcophh naAamirre BT>pxy 
MeTajia ejieKTpoMarHHTHH B’kjihh npHBenmaT ejieK- 
TpoHHTe Ha aTOMHTe My b TperrrejmBo ABHHceHHe. 
AMiuimyaaTa Ha TOBa ABHJKeime ce yBejnmaBa ao- 
ToraBa, aoKaTo ejieKTpoHHTe HaTpynaT Heo 6 xo/m- 
MaTa 3 a oratcBaHeTO hm eHepruH. Ho 3a na craHe 
TOBa, TpaOBa na MHHe h3bccthck BpeMe ot HanajiHHH 
MOMeHT Ha nanaHeTO Ha CBeTjumaTa Btpxy MeTajia. 
IIpH cjia 6 a cBeTjiHHa TOBa BpeMe mohcc fla 6 tfle mhoto. 
fltjiro. IIopaflH TOBa 6h motjio m ce 3aKjuoHH, hc 
3a «a 3anoHHe ocBo 6 o>KAaBaHe Ha ejieKTpoHH, e 
HeoOxoAHMo noBene BpeMe 3a oSjitHBaHe npn cbct- 
JiHHa c no-MajitK HHTeH3HTeT, otkojikoto npn cBeT- 
jiHHa c no-roJiHM HHreH3HTeT. OOaqe, kbkto Bene ce 
Ka 3 a no-rope, oximthtc noKa 3 BaT, ne h npn Batt-cjia6a 
yjnpaBHOJieTOBa CBeTJiHHa H3JiHTaHeTO Ha ejieKTpoHH 
ot imHKa h ot ApyrH MerajiH 3anoHBa npaKranecKH 
mhthobcho.B o6pa3yBaHeTo Ha 4>oToejieKTpoHH rjiaBHa 
pojis Hrpae AtJDKHHaTa Ha BtJiHaTa, a He hhtch- 
3HTCTtT Ha iumamaTa CBeTjiHHa. Tana HanpHMep 
H Haft-HHTeH3HBHHflT nOTOK OT HepBeHa CBeTjiHHa 
He Mo»<e Aa OTKtcHe hhto eAHH eneicrpoH ot noBeneTo 
MerajiH, ackbto h Hafi-cjia 6 aTa BHOJieTOBa cBeunoia 
HenpeMeHHo me ocbo6oah noHe hhkojiko ejieKTpoHa. 
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CjieaoBaTejiHO (JwToe^eKT'&T He Monte as ce oShchh 
ot raeAHa tohkb Ha BtjmoBaTa Teopna, AOKaTo b 
KBaHTOBaTa Teopna 3a CBeTjnraaTa Toft nonynaBa 
Kpatao npocro TtjiKyBaHe. 

KBaHTOBHTe CBoficTBa Ha CBeTjiHHaTa ce npoHBHBaT 
h npn Apyrn BHAOBe cbctjihhho BB3AeftcTBHe Btpxy 
BemecTBOTo — HanpHMep noA AeflcTBHeTo Ha cbct- 
JIHHaxa MO>Ke A® BI>3HHKHe XHMHHeCKH npOAeC, 

KoftTo ce saKJiicrcaBa o6hkhobch6 b pa3naAaHe Ha 

MOJieicyjiaTa, nortjiHajia CBeTJiHHaTa . 

PaAHOBtjiHHTe cbiAO npHTewaBaT KBanroBH cboA- 
CTBa, ho noHe>Ke HMaT Majma necroTa (rojiHMa abji- 
>KHHa) b cpaBHeHne HanpHMep c BHAHMaTa cbct- 
jnma, to npn thx eHeprHHTa Ha KBama e ctmo Manna. 

B to3h cjiynait e KpaftHO TpyAHO A a ce aojiobh npe- . 

KtCHaTHHT xapaKTep Ha Aeit ctbhcto hm. BT»o6me 
BCHHKH eneKTpOMarHHTHH H3jn>nBaHHfl HM3T KBaH- 
tobh CBoftcTBa. Te3H CBoiicTBa ce IipOHBHBaT oco- 
6cho b no-KT>CHTe bbjihh (cBeTjnmaTa, peHireHO- 
BHTe JTBHH H raMa-JTbHHTe) . IIpH TOB8 KBaHTOBHTe 
cBoltcTBa Ha ejieKTpoMarHHTHHTe h3jtbhkh ce npoa- 
bhb3t b nponecHTe Ha H3jii>HBaHe h norjitmaHe , a 
BijmoBHTe CBoftcTBa — npn pa3npocrpaHeHneTo hm, 

KaKTo HanpHMep npn AH^paKinurra h HHTep4>epeH- 
AHHTa. / 

OnHcaHHHT bha (fioToccJicKT ce Hapnna bbhiuch 
4>OToe4>eKT, noHence b to3h cjiynafl CBemHHaTa ot- 
KtcBa eneKTpoHHTe ot AaAeHO BemecTBO h ra H3- 
XBtpjIH BBB BBHUIHOTO npOCTpaHCTBO. Hiwa ome Asa 
BHAa (JjOTOejieKTpHHHH e<J>eKTH, KOHTO ce H3nOJI- 
3yBaT umpoKo b TexHHKaTa : BtTpemeH (JtoToe^eKT, 

Kofiro ce CT>CTOH b yBejiHHaBaHe eneKTpoiipoBOAH- 
Mocrra Ha noJiynpoBOAHHinrre h AHejieKTpHtprre (jio- 
UlHTe npOBOAHHAH) nOA ACfiCTBHeTO Ha CBeTJiHHaTa 
(Btpxy npHHinma Ha stTpeunuiH <jK>Toe<i>eKT ca 

ycrpoeHH (JjoToctnpoTHBjieHHHTa) , h <J>OToe<J)eKT „b 

* > 
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3anHpanjHfl cjioft“ (<|K>T0B0jrraHHeH e4>eKT), Koftro 
ce 3aKJiioMaBa b-bb Bi>36yH<flaHe Ha ejieKrpoflBH- 
Hcema CHJia Ha rpammaTa Meatfly npoBO flHHK h nyB- 
CTBHTeJICH KIM CBCTJIHHaTa nOJiynpOBOflHHK . 

$. EJIEKTPOHHA obbhbka ha atoma 

Kaicro CHOMeHaXMe, bchhko b npnpoflaTa ce cbctoh 

OT OTflejIHH CtBCeM MaJXKH HaCTHqH — aTOMHHMO- 

jieKyjiH. Atombt e Haft-MaHKaia nacrafla Ha xh- 
mhhhhh ejie»ieHT, kohto HantJiHO 3ana3Ba HeroBHTe 
CBoftcTBa. B npnpoflaTa H»ia TOJiKOBa Ha 6poft pa3- 
JIHHHH aTOMH, KOJIKOTO Ca OTKpHTHTe XHMHHHH 
eJieMeHTH. 

MojieKyjia ce Hapiraa no-cjio>KHa aacrmjas kohto 
ce cbctoh ot hhkojiko aTOMa. HanpHMep MOJieKyjiaTa 
Ha BOflaTa ce cbctoh ot flBa BOflopoflHH h eflHH kh- 
cjiopofleH aTOM. 

Cnopefl cfcBpejvieHHHTe cxBamaHHH aTOMtT HMa 
cjioaceH CTpoe>K. Toft ce cbctoh ot Hflpo, cBcraBeHo 
OT IipOTOHH H HeyTpOHH H Hocemo nOJIOHCHTejieH 
TOBap, h oTpHHaTejiHO HaejieKTpH3HpaHH yacTHUH, 
HapeneHH ejieKTpoHH, kohto ce bt>ptht okojio Hfl- 
poTO. EjieKTpOHHTe o6pa3yBaT ejieKTpoHHaTa oo- 
BHBKa na aTOMa. Te o6hk8Jiht okojio HflpOTO He 
6e3pa36opHO h He Ha KaKBOTo h «a e pa3CTOHHHe ot 
Hero, a no onpefleJieHH op6hth (ntTHina) Ha onpe- 

flejKHH pa3CT0HHHH OT HflpOTO. Pa3JIHHHHTe OIIHTHH 
naHH H n0Ka3BaT, ne BB3MOHCHHTe op6HTH Ha ejieK- 
TpoHHTe b o6BHBKaTa Ha at0Ma ce rpynnpaT b cjioeBe. 
Tax MOJKeM fla ch ra npeflcraBHM rpy6o Karo kbjiOo- 
unmiH CJIOeBe, o6BHBaiflH HflpOTO (<|)Hr. 19). EjieK- 
TpoHHTe, kohto ce HaMHpaT Ha eflHaKBo pa3CTOHHHe 
ot HflpOTO, o6pa3yBaT eflHH cjioft ot ejieKTpoHHaTa 
o6BHBKa. Haft-6JIH3KHHT flo HflpOTO cjioft ce HapHHa 
K-Cjioft, a cjieflBaiflHTe cjioeBe ce 03 HanaBaT c oyK- 
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bhtc L y My Ny Oy Py Q (<f)Hr. 20). Bt>b bcckh cnoit 
MOHce Aa HMa He noBene ot onpeAejieH Spoil ejien- 
HanpHMep b K-cjioh He noBene ot Asa, b 
L-cjioh He nosene ot 8, b Af-cjion He noBene ot 18, 
b AAcjioh He noBene ot 32 h t. h. 



I/cadSm/ 

JMtau : 

© npomw 
O Mtympvn 
QtMkmpok 


70. CxeMa 3a cTpoc>Ka Ha 
JIHTHeBHH aTOM 



20. CxeMa 3a CTpoenca Ha ejieK- 
TpoHHaTa o6BHBKa Ha aTOMa 

XKMHTOHTe CBOftCTBa Ha aTOMa 3aBHCHT OT CTpoe*a 
Ha ejieKTpoHHaTa My o6bhbk8. Ilpn xhmhhhhtc pcaK- 
aTOMHTe CH BMfleftCTByBaT CaMO C BT.HIUHHTC 
CH ejieKTpoHHH cjioeBe, nopa^H Koero xhmhhhhtc 
csoHCTBa Ha ejieMeHTHTe ce onpeflejiHT He ot bchhkh 
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cjieKTpoHH, a caMo ot BtHiiiHHTe, HaMupamn ce b 
nocneflHHH, He HantJiHO 3aeT cjiott. 

Ifey TOBato H CBoiicTBaTa Ha xhmhhhhtc e;nej«eHTH, 

BejmKHHT pycKH xhmhk ,H. H. MeHflejieeB ycia- 
HOBH, He CXOflHHTe B XHMHHeCKO OTHOUieHHe ejie- 
MeHTH ce peayBaT npe3 npaBHHHH HinepBajiH h He 
no TaKBB HaHHH eflHH h_cbihh CBoficTBa ce noB- 
TapHT nepHOflHHHo. KaTo pa3flejnui bchhkh ejie- 
MeHTH Ha nepHOflH h th noapeflHJi eflHH nofl «pyr 
Tana, He cxoAHHTe no CBoiicTBa eneMeHTH fla ce Ha- 
MHpaT eAHH nop ppyr (b eflHa rpyna), MeHflejieeB 
ctcTaBHJi Ta6jraua, HapeneHa ot Hero nepHOflHHHa 
CHcreMa Ha eneMeHTHTe. Ta3H cncreMa Ha eneMeH- 
THTe, KaKTo e H3Becrao, hoch hmcto MeHfleneeBa 
nepHO«HHHa CHCTeMa Ha eneMeHTHTe. BnocneflCTBHe 
ce oKa3a, Me nepHOflHMHHHT 3aK0H 3a H3MeHeHHe Ha 

XHMHMHHTe CBOitCTBa Ha ejieflJieHTHTe, OTKpHT OT 
BejiHKHH MeHAeJieeB, oTpa3HBa jvbji6okhtc 3aKO- 
HOMepHocTH b crpoe>Ka Ha aTOMa, b HeroBaTa ejieK- 
TpOHHa o6BHBKa. 

IUe pa 3 rjieflaMe HaKpaTKO nan ce h3mchht cboVl- 
cTBata Ha ejieMeHTHTe b 3aBHCHMoer ot crpoenca Ha 
ejieKTpOHHaTa o6BHBKa Ha aTOMa. ,Ua 3anoHHeM ot 
H aft-JieKHH ejieMeHT — BOAOpOAa. Boaopoahhht aTOM 
HMa caMO eAHH ejieKTpoH, koj&to ce bt>pth okojio ha- 
poTO. Toil ce HaMHpa b cjioh K. B cjioh K Monce Aa 
HMa He rioBeMe ot ABa ejieKTpOHa . 3HaMH npH boao- 
poAa to 3 h cjioft He e nonBJiHeH Aonpaft c e JieKTppHH . 

IIOpaAH TOBa BOAOpOAHHHT aTOM JieCHO Aasa CBOH 
eJICKTpOH Ha ApyTH aTOMH (jieCHO BCTBnBa B XH- 
mhhhh peaKAHH), KaTo ce npeBpi>ma b iiojiojkh- 
TejieH eAHOTOBapeH boaopoach Boh, cbctohia ce 
caMo ot hapo, KoeTO ce HapHna npoTOH. HABamiurr 
cjjca BOAopoAa ejieMeHT — xcjihht — HMa Bene Asa 
eAeKTpOHa b e jieKTpOHH aTa ch o6BHBKa, Koato o6~ 
paayBaT cjioh K. Tfcft KaTo b xejraesHH axoM cjioht 
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K e noirfejmeH Aonpaft, xcjihht He a&bh of cboht« 
cjieKTpoHH, hhto hbk npHeMa *ry>KAH. IIopaAH TOBa 
Toft e npHMHCJieH ki>m HHepraHTe ra30Be, hcbjih- 
aaiHH B xhmhhhh peaKiniH. TpeTHHT nopefl ejie- 
MeHT e jihthht, ko&to HMa TpH ejieKTpoHa b ejieicrpoH- 
HaTa ch o6bhbk3. Ejicktpohhhht cjioft Ha xejmH 
(cjioft K), KaT0 MHoro ycroftHHB, ocTaBa h tjtk, a 
TperHHT ejieKTpoH cjiara HanajioTo Ha hob ejieiapo- 
HeH cjioft L. To3h ejieKTpoH e CBi>p3aH c hapoto 
no-oia6o ot ntpBHTe Asa h jihthcbhht aTOM Kaicro 
Bo^opoHHHH ro flaBa jiecHo h ce npeBptma b 
nojioHorrejieH it oh. HflBaiHHTe cjka jihthh ejie- * 

MeHTH — 6epHjiHft, 6op, B%rjiepoR h t. h. — 

3ana3BaT b cjioh K ABaTa ejieKTpoHa, ho 6ponr Ha 
ejieKTpoHHTe bt»b btophh cjioit L ce yBejinnaBa no- 
cjieflOBaTejiHo c eflHHima , flOKaTO hocththc oceM 
B HeOHOBHH aTOM. B HeOHa ca H3nT>JTHeHH AOKpait 
ABaTa n-bpBH ejieKTp ohhh cjioh K h L — b h&pbhh 
HM a flBa, a bib btophh — oceM ejieKTpoHa. nojiy- 
HaBa ce othobo ycfoftHHBo ci.eAHHeHHe Ha ejieKTpo- 
HHTe b ejieKTpoHHaxa o6bhbk3, bcjicactbhc Ha Koero 
HeoHtT, noAoSHo Ha xejiHH, He Mowe hHto a» A»Ba, 
hhto Aa npneMa ejieKTpoHH. IIopaAH TOBa hcohbt 
cbiao BJiH3a b rpynaTa Ha HHepraHTe ra30Be. Oka 
H eoHa HABa HaTpHHT. Toft HMa eAHHaAeceT ejieKTpoHa 
b oSBHBKaTa. JleceT o6pa3yBaT cjioeBeTe K h L, 
a eAHHaAeceTHHT cjiara HavajioTo Ha hob cjioft M. 

IIo TOKT.B HaHHH 3TOMBT Ha HaTpHH HMa CTpyKTypa, 
noAo@Ha Ha aTOMa Ha jihthh: h cahhhht, h ApyraaT 
HM3T BT»B bbhuihhh cjioft Ha ejieKTpoHHaTa CH 06- 
BHBKa no eAHH ejieKTpoH, kocto npaBH Te3H ejie- ■ 

MeHTH XHMHHeCKH CXOAHH. Ta3H 3aK0H0MepH0CT npo- 
WWiHcasa h no HaTaTBK — ho Kpan Ha TaSjiHijaTa. 

B MeHAejieeBaTa TaCjiHAa 6pojrr Ha ejieKTpoHHTe, 

HaMHp&iqH ce b cjioeBeTe Ha ejieKTpoHHaTa o6bhbk8 
Ha ejieMeHTHTe , e asach bt»b bha Ha crojifae otahcho 
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hjih otjihbo b nperpajpcaTa Ha bcckh xhmhhch ejie- 

MCHT. 

Ha 4>ht. 21 ca cxeMaTHMHO MOflejiHTe Ha 

aTOMHTe Ha Bonopo fla, xejnifi, jimthh h HeoHa. 

BnffflXMe, He ejieMeHTHTe c eflHaKtB 6pott eJieK- 
TpOHH BIB BlHIHHHfl CJIOft H HManjH nOpaflH TOBa 



<t>m. 21. Cxcmh 3a ctpoewa Ha ejieicrpoHHHTe o6bhbkh 
Ha aTOMHTe: 

1 — BOflopofl; 2 — xtmsA; 3 — mmdk; 4 — hcoh 

cxoflHH cBOttCTBa, cBcraBJiHBaT eflHa rpyna. Bin» p- 
BaTa rpyna BJiH3aT ejieMeHTHTe (Boflopofl, jihthh, 
HaTpntt H T. H.)> KOHTO HM3T BIB BT.HU1HHH CJIOH 
Ha oCBHBKwre e«HH ejieKTpoH . Kt»m BTopara rpyna 
ce oTHacsT ejieMeHTHTe (SepHJinft, MarHe3HH > Kajmiui 
H T. H.)j KOHTO HM8T B1.B BWH1IHHH Cjioft Ha 00- 
BHBKaTa flBa ejieKTpoHa h t. h. Ot TOBa cjieflBa, ne 
xHMHHHHTe CBoficrea Ha aTOMHTe ce onpeflejiHT ot 
ejieKTpoHHTe b nocjie«HaTa, HenontJiHeHa AOKpafl 
oCBHBKa. Te3H eJieKTpoHH ce HapwiaT BaneHTHH. 
BpoHT Ha BaneHTHHTe eJieKTpoHH onpenejin Ba- 
jieHTHocTra Ha ejieMeirra. Ejicmchthtc ot m>pBa 
rpyna ca enHOBaneHTHH , ejieMeHTHTe ot Bropa rpyna 
AByBaJieHTHH h t. h. 

Bt3 OCHOBa Ha K83aHOTO flOTyK, JieCHO M OJKeAH 
ce o6hchh h nep ho hhhhoto noBTaptrae Ha xhmuhhhtc 
CB oftCTBa Ha ejieMeHTHTe . Komo nocJieffHHHT cjiofl 
e nontHHeH c ejieKTpoHH> nojiynaBa ce HHepTeH 
pa 3 . ripH no-HaTarbiiiHOTO yBejnraaBaHe Ha ejieicrpo- 
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hhtc ce cnara HananoTo Ha hob eneicrpoHeH cnoft 

J?J I M B „ a cjieflBamHHT nepnoA b nep H OAH«iHaTa ch- 
cTeMa. HanpHMep boaopoam h xcjihht o6pa3VBaT 
n APBHH nepnoA. IIoHewe b xcjihh cnowr K e 
HOHBAHeH C eJieKTpOHH, TO TpeTHHT eneKTpOH B 
JIHTHH AaBa HananoTO Ha hob cno» L — noqBa bto- 
Phht nepnoA Ha eneMeHTirre. Btophht nepnoA npo- 
AfcJiwaBa, AOKaTo ce nombjiHH c eAeKTpoHH caoht 
ioBa craBa npn HeoHa. Tift Karo b HeoHa cjioht L 
e nontjiHeH c eneKTpoHH, to ot HaTpnn 3anoMBa 
nonBJiBaHeTo Ha cjioh M — cnara ce Hanajio Ha 
TpeTHH nepnoA Ha eneMeHTHTe, koUto npoAfcnncaBa 
AO aproHa h t. h. 1 


Tana Hue HaMepnxMe npHHHHaTa 3 a nepHOAHH- 
n° ma Ha XHMHHHHTe CBoflcTBa Ha eneMeHTHTe . 
IlepHOAHHHocTTa e npeAH3BHKaHa ot TOBa, y e xh- 
MHHHHTe CBoftcTBa ce onpeAejiHT rnaBHo ot 6poa Ha 
BiHiHHHTe (BajieHTHHTe) ejieKTpoHn B aTOMa, a 
opoHT ha BtHuiHHTe eneKTpoHH ce noBrapn ne- 
Phoahmho c noniABaHeTo Ha cnoeBeTe K, L, M h t. h. 

TaKBB e $h3h<ihhht cmhcba H a aaBHCHMocrra 
Ha CBOHCTBaTa Ha eneMeHTHTe ot crpoeHca Ha enen- 
TpOHHaTa oSfiHBKa Ha TeXHHTe aTOMH. 


7. EHBPrETHMHH HHBA HA ATOMHTE 


B pa3Aen V 6nxa pa3rneAaHH KBaHTOBHTe cBoft- 
CTBfl Ha CBCTjuiHaTa npn norntmaHeTo 6. Tyn me 
rOBOpHM 3 a KBaHTOBHTe 33KOHH Ha CBemraaTa 


KaT0 ce 3anoxme ot qeTBtpTHH nepHOA Ha MeHneJiee- 
BaTa cHCTeMa, 3a6ejiH3BaT ce otkjiohchhh ot xxocohchhh Den 
3a nom»jxBaHe na cnoeBeTe. Ha khkoh Mecxa ot nepHOAHH- 
nara CBCTCMa hobhht cjxoft 3anoqaa a* ce 3am>jtBa ome npenn 
«a ce nonMHH Aonpaft npeAHHAT oioft. Ha APyra Mecroc 
yBejiHqaBaHe 6poa Ha ejieKTpoHHTe b aTOMa 6poHT Ha eneK- 
TpOHHTe B nOCJXCAHHH CJIOiS OCTEBA HCH3MCHCH, a ce AO Hi, JIB a 
npeAKHHT CJIOft. ♦ 
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kohto ce npoHBABaT npn HettHOTO H3jrtMBaHe. 3a 
TOBa e Hy>KHO m paaraeflaMe Binpoca 3a eHepre- 

THHHHTe HHBa Ha aTOMHTe . 

XHnoTe3aTa Ha ILtkihk, Me cBeTJiHHaTa ceH3jn>HBa 
- He HenpeKBCHaTO, a Ha KbcneTa — KBarnH, — Kaicro h 
onHTHTe no H 3 ynaBaHe Ha npoQeca 3a cSjrBCKBaHero 
na ejieiapoHHTe c aTOMHxe Ha cbcthihh napn h ra30Be 
ycraHOBHxa, He aTOMHTe hmbt onpenejieHH enepre- 
THHHH HHBa. 

Kaicro Bene 6euie oT6ejiH3aHO, eneicrpoHHTe Ha 
aTOMa ce HaMHpaT Ha onpefleneHO pa3CTOHHHe ot 
H flpoTO, t. e. b cjioeBeTe Ha eJiacrpoimaTa oSBHBKa. 

Ha BceKH aiofi ot o6BHBKaTa otroBapa Hani>JiHO 
onpegeJieHa ctoAhoct Ha eHepraim, kohto HMaT 
ejieKTpOHHTe ot cjioh. 

Cnopen hhkoh Harjie«HH npeflcraBH 3a cTpoeaca 
Ha aTOMa, kohto flaBa b TeopnaTa ch aaTCKiurr 4 >h- 
3 HK H. Bop, TOBa ce oCacHHBa c oScroHTejicrBOTO, 
ne ejieKTpOHHTe b aTOMHTe MoraT fla ce BtpTHT He 
no KaKBHTO h na ca op6hth, a caMO no HantJiHO onpe- 
fleneHH, KaTO Ha bchkh opCirra ctoTBeTCTByBa cBoft- 
cTBena aa Hen eHepraa. 

CtrjiacHO cTponrre npeacraBH Ha KBaHroBaTa mc- 
xamma T3KHB3 Harjie^HH npeflcraBH 3a aTOMa naBaT 
caMO HeroBHH rpy6 Monen. Cnopen KBaHTOBaTa Me- 
xaHHKa noHHTHeTO opSnTa mma cmhcbji no otho- 
uieHHe Ha eneicipoHa. B flettcTBHTejiHOCT MOHce sa ce 
roBopH caMO 3a BepoHraocT ejieKTpoHT>T fla ce HaMHpa 
Ha flgflC HQ paacTOHHHe ot HflpoTO ( 3 a pascroHHHe, Ha 
KoeTO, cpeflHO B3eT0, Haft-necTO ce HaMHpa ejieicrpo- 
hbt). B KBaHTOBaia wexaHHKa ce h3mhcjihb8 hmchho 
th3h BejiHMHHa. C Haft-rojiHMa BepoarrHocr eaeicrpo- 
ht>t ce HaMHpa Ha pascTOHHHe, pasno Ha pajmyca, 

H 3 HHCJICH no TeopHHTa Ha Bop . TyK hhmb Hynoxaga 
ce cnnpaMe nojxpoCHO Ha Tea®- Bi»npocH. 3a hec ca 
HanBJiHo flocrar&HHH ohhtho noTBBpaeHirre npejx- 
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CTaBH aa npeKtcHaTHH xapaicrep Ha eHepraaTa b 
aTOMa hah MOJieKyjiaTa. ritAHaTa eHepraa ua ejieK- 
TpoHa b aTOMa ce cbctoh ot KHHCTHHHaTa eHepraa 
Ha eJieKTpoHa, HyjKHa 3a ABHaceimeTo My no op- 
SHTaTa, h ot noTeHQHajiHaTa My eHepraa, kohto ro 
npHTerjiH kbm hapoto. 

npH HOpMajIHO, yCTOfiHHBO CtCTOHHHe Ha aTOMa 
ejieKTpoHHTe ce HaMHpaT bt»b BtTpeniHHTe, 6 jih3Kh 
AO hapoto cjioeBe, Ha kohto OTroBapaT Haft-MajiKH 
KojinaecTBa eHeprna Ha eaeKTpOHa, a caeAOBaTeaHO 
H na aTOMa KaTO ahao. C yBeanaaBaHe Ha pa3croa- 
HHeTo ot hapoto KHHeTHHHaTa eHepraa Ha eaeKTpoHa 
HaMajiaBa, a noTemmajiHaTa ce yBeaHaaBa, h to 
noBeae ,otkojikoto ce HaMajiaBa KHHCTHHHaTa. IIopaAH 
TOBa c yBejiHaaBane paAHyca Ha opCirraTa irtjmaTa 
eHepraa Ha eaeiapoHa cbiijo ce yBeanaaBa, a 3 deAH 0 
c TOBa ce yBeaHaaBa h eHepraaTa Ha aTOMa KaTo 
Aaao. CneAOBaTeAHO 3a npexBBpAHHeTo Ha eaeK- 
TpoHa ot no-MaAKa opSirra b n6-roAaMa BHHara e 
HyatHO Aa ce H3pa3X0ABa paGoTa. 

Ako Btpxy aTOMa ce Bi>3AeficTByBa c KaKBaTO a Aa 
e bbhiiihh cHAa, HanpHMep aao 3 tomt>t ce yAapH c 
eAeKTpoHH hah c Apyra nacTHAa, h ano AeftcTBy- 
BamaTa cnaa e AocraranHO roAHMa, htombt mo Ate Aa 
ce fioHH3Hpa, t. e. Aa ce otacah eaeKTpoH or Koifoo 
h Aa e CAoft Ha oGBHBKaTa. OGaae BitSAeftcrBaeTo 
Btpxy aTOMa Moace Aa GtAeno-CAaGoHnoAyneHaTa 
eHepraa Aa ce orame HeAocraTBHHa aa oTK&CBaHe 
Ha eneKTpoH ot Hero. B to3h caynaft bbhihhoto 
BMAeftcTBHe AosencAa caMO ao Bi&GyxtAaHe Ha 
aTOMa. Ilpn BB36y»(AaHe Ha aTOMHTe eAeKTpoHHTe 
ocraBaT b oSBHBKaia, a He ce otkicbat ot hch 
K 8KTO npH MoHHsaAHHTa. OGaae eHepraaTa Ha aTOMa 
ce yBeAHHaBa cnpamo HopManHOTO it koahhcctbo 
(npeAH BB36y>KAaHeTo). 
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KaKBo craBa npH Bi»36y>KAaHeTo fia aTOMa? IIoa 

BJIHHHHe Ha Bl>HIHHOTO BB3Aei*CTBHe e JieKTpOH'BT , 

nojiynaBaiiKH AonBJiHHTejrpa eHeprHH, npeMHHaBa b 
eflHH ot no-oTflajie^eHHre cnoeBe, Ha Kottro cbot- 
BeTCTByBa hobo kojikhcctbo eHeprHH Ha ejieKTpo- 
HHTe, a cjieAOBaTejiHO h Ha aTOMa KaTO ahjio. Hmchho 
yBejiHHaBaHeTo Ha eHeprHHTa Ha nacTHijaTa, t. e. 
npeMHHasaHeTO it ot iio-hhcko Ha no-BHCOKO hhbo, 
ce HapHHa BB36y>KAaHe Ha aTOMa. 

KaTO nocjieAHqa ot TOBa oTAanenaBaHe Ha ejieK- 
TpOHH OT aTOMHOTO HAPO HTOMT/T ripH^oCHBa H3- 
TTirnma eHeprHH h npewHHaBa bt>b Bi»36yACHO ct>- 
CTOHHHe. 

Tosa c*BCTOHHHe Ha aTOMa o6ane e Hey cto it hhb o h 
nopaAH TOBa npH6jiH3HTejmo eneA eAHa croMHjmoHHa 
nacT ot cenyHAaTa eJieKTpoHBT ce BptiAa oSpaTHo b 
caoh, OT KoiiTo e 6hji OTKBCHaT no A Bl>3AeiiCTBHeT0 
Ha BBHUiHaTa cnjia. 

Ilpn TOBa BptiAaHe Ha ejieKTpoHa b npeAHiiiHHH 
cjioit eHeprHHTa My ce HaMajiHBa h aTOMtT H3nycKa 
H3JiHiiiHaTa eHeprHH bbb bha Ha ejieKTpoMarHHTHa 
H3JiT>HKa (4 >otoh). roneMKHara Ha KBaHta eHeprHH, 

HOceH ot (|)OTOHa, e paBHa Ha pa3HHKaTa MencAy 
eHeprHHTa Ha ejieKTpoHa b no-oTAajieneHHH cjiofi h 
eHeprHHTa My b h3Xoahhh cjioft (npn Br>36y>KAaHeTo 
h npeAH BT>36y>KAaHeTO Ha aTOMa). 

Ako E x e eHeprHHTa Ha eneKTpoHa npeAH BB36y>K- 
AaHeTO, a E 2 — eHeprHHTa Ha eneKTpoHa npn bt>3- 
6y^KAaHeTo, rojieMHHaTa Ha (jjoTOHa e paBHa Ha 
£ = — E<l* 

KaKBo e no bha H 3 Jn>HBaHeTo npH npeMHHaBaHe 
Ha aTOMa ot Bi>36yAeH0 b„ HopMajrao cBcroHHHe ? 

Ilpn npeMHHaBaHe Ha ejieKTpOH ot no-AaJieneH b 
nO-6jIH3T>K AO HAPOTO CJlOtt H3JIT»HBaHeTO 6HBa CBeT- 
JIHHHO HAH peHTreHOBO B 3aBftCHM0 CT ot eHeprHHTa 
Ha KBaHTa. Kojikoto e no-roJiHMa eHeprHHTa Ha 
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KB&HTa, TOJiKOBa e no-rojiHMa necroTaTa Ha H3nycKa- 
Hara H3Jii>MKa (no-MajiKa e AtjcicHHaTa Ha BtjmaTa). 
HecTojaTa Ha H3jn>HBaHeTo Monte /ja ce onpe,zjejiH 
ot H3pa3a (m, <J>opMyjiaTa b naparpatj) 5) 

v*= “ — 

6,62. 1(T 27 • 

Ja oTroBopHM cera Ha Btnpoca MOHte jih hccto- 
TaTa Ha H3jn>HBaHeTo aa 6i>fle npoH3BOJiHa hjih c 
flpyrn AyMH mo nee jih ejieKTpoHBT h aTOMBT KaTo 
AHJIO 1 npn BB36y>KAaHeTo «a npweMaT, a npa npe- 
MHHaBaHeTO hm b Hopjwajrao ctcroHHHe aa H3nycKaT 
eHeprHH b iipoh3bojiho kojihhcctbo. 

OnHTHre noKa 3 BaT o 6 pamm>. Ako nponycHeiw 
np«3 CTBKjieHa npH3Ma CBeTjniHa ot cjitimeTo, 
ejieHTpHHecKa jiaMna hjih cBem, BBpxy CKpaHa me 
nojiyHHM BMecro 6hji ijbht oimexeHa HBHija, b kohto 
me HMa BCHHKH IJBeTOBe OT HepBeHHH flO BHOJie- 
tobhh KaKTo b atraTa. To3h RbroB ofipa3 Ha 
oHjiaTa CBeTJiHHa npH npeMHHaBaHeTo ik npe3 npH3Ma 
Hiotoh HapeKtji cneio-bp. CneicrpH, b kohto HMa 
BCHMKH ABJIH<HHH Ha B'BJIHHTe (bchhkh HecTOTH), 
peflyBaiim ce HenpeKtcHaTo, ce HapHHaT njitTHH 
HJIH HenpCKT»CHaTH CneKTpH. 

Jlpyr bh,h HMa cneKTT>px>T, ano 3a h3tohhhk Ha 
CBeTJiHHa ce H3noji3yBaT CBeTeiim ra30Be hjih Me- 
TajiHH napH. Bi>pxy eKpaHa bmccto bchhkh ijBeTOBe 
me ce nojiyHH caMo peflHija ot pe3KH jihhhh, kohto 
oTroBapHT Ha onpe^ejieHH ijBeTOBe. TaKHBa cneKTpH 
e npneTo m ce HapHHaT jumefen. JlHHeftHHTe cneK- 
TpH ce H3Ji*BHBaT ot aTOMHTe Ha BemecTBaTa. Ha 


Tyn craBa jjyMa 3a Bi>TpemHaTa cHepran Ha aTOMa. Kh- 
HeraHHaTa eHepran Ha jijmmeimx ce Ka*ro nano atom Mowe 
fla ce MeHH c npoH3BOJino MajiKH KOjniHecTBa, noHeHce cko- 
pocTTa Ha nocTinaTejr&oTo «BH>KeHHe Ha aTOMa mo we na ce 
MCHH npOH3BOJIHO MajIKO. 
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4>hi\ 22 e 110 K& 3 &H jiHHettHHHT cneKTbp Ha BOflopoA- 

HHH aTOM BbB BHAHMaTa H yJITpaBHOJieTOBaTa HaCT 
Ha cneKT-bpa. Ifa^pHTe cpemy jihhhhtc noKa3BaT 

A'bJDKHHHTe Ha BbJIHHTe B MHKpOHH. BceKH ra3 HJIH 
napa A^Ba pa3JiHHHo pasnoJio>KeHHe Ha cneKTpaji- 
HHTe JIHHHH. EpOHT Ha JIHHHHTC BbB BCCKH ra3 HJIH 

napa e.cbmo pa3JiH*ieH. Hanpmviep npH >kcjih3oto 
ce HaSpoHBaT HaA 10 000 otacjihh jihhhh, aoketo 
npn BOAopoAa Te ca hhkojiko AeceTKH. 



&u*. 22. JIhhcch cncKTtp Ha Bojjopoaa bib bh- 
flHMaTa h b 6jiH3KaTa ao yjrrpaBHOJieTOBaTa 
MacT Ha cneKTbpa 


H3Me>KAy cneKTpHTC Ha napHTe h ra30BeTe hmh h 
C neKTpH> KOHTO ce CbCTOHT OT OTACJIHH HBHHH, 
pa3AeJieHH C TbMHH MOKAHHH . HhKOH OT Te3H HBHHH 
ce CbCTOHT OT MHOrO TOJIHM Spoil OTACJIHH JIHHHH, 
a Apyrn AeilCTBHTeAHO npeACTaBjiHBaT njibTHH 
hbhhh. TaKbB thh cneKTpH e npneTo Aa ce HapnnaT 
HBHHHH. HBHHHHTe CneKTpH ce H3JIbHBaT OT MOJie- 
KyjiHTe Ha BemecTBaTa. Ako ce nponycHe CBeTjiHHa 
npe 3 cjiaSo CBeTemn hjih cbBceM HecBeTemn napn 
hjih ra3 (HanpnMep Bb3Ayx), to b cneKTbpa Ha Tan 
CBeTjiHHa MOH<e Aa ce otkphht pennHa TbMHH jihhhh 
hjih hbhhh, pa3nojiOH<eHH tohho TaM, KbAeTo Snxa 
ce HaMHpajm cbctjihtc jihhhh hjih hbhhh npn H3- 
nycnaHe Ha CBeTjnma ot Te3H napn hjih ra30Be b 
H a>Ke>KeHo cbcroHHHe. CjieAOBaTejrao h npn npe- 
MHHaBaHeTO Ha CBeTJiHHaTa npe3 Bb3Ayx, cbA?>p>KaiH 
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boahh napH, BtrjiepoAeH AByoKHC, KHCJiopofl, bo- 
opofl* a30T h Ap*> me cc HaSjno^aBaT otacjihh 
hbhi^h Ha norjn,maHe. 3a TOBa me roBopHM no- 
noflpo6Ho b rjiasa IV. 

IToHe>Ke aTOMM Ha bchko BemecTBO H3nycKa cboh 
onpeflejieHH jihhhh, kohto CBOTBeTCTByBaT Ha He- 
tobhh cneKTtp, b npaKTHKaTa TOBa ce H3noji3yBa 
iimpoKo 3a onpe^ejiHHe Ha KoftTo h #a e ejieMeHT b 
H 3CJie^BaHaTa CMec. MeTOA'BT 3a H3ynaBaHe Ha Be- 
mecTBaTa no TexHHTe cneKTpn ce Hapnna cneKTpajieH 
aHajiH3. *Ipe3 cneKTpajiHHH aHajiH3 ce onpeAeJin b 
3aBOflHTe c'tcTaB'BT Ha cnjiaBHTe, AeTaftnHTe, pa 3 - 
jiHHHHTe MaTepHa jih , pyAHTe, MHHepajmTe h t. h. 
Ako ce noBHUiaBa HajinraHeTo Ha CBeTemHTe napH 
hjih Ha ra3a, cneKTpajiHHTe jihhhh 3anonBaT Aa ce 
pa3uiHpHBaT , nojiynaBa ce tojihm HHTepBaji ot Rhn- 
XCHHH Ha BBJIHHTe. ripn MHoro TOJieMH HaJIHraHHH 
(cto h noBene aTMOccpepn) JiHHettHHHT cnenttp npe- 
MHHaBa b HenpeKBCHaT. Cera mohccm Aa ottobo- 
Phm Ha nocraBeHH h no-rope Btnpoc. 

Ako eHeprHHTa Ha ejieKTpoHa, a cjieAOBHTejiHo h 
H a aTOMa, 6 h Morjia Aa H3nHTBa bccbb3mo>khh H3- 
MeHeHHH, TO B aTOMHHH CneKTfcp 6 h HMajIO BCeBT»3- 
MOHCHH HeCTOTH H TO# 6h 6hJI HenpeKT>CHaT KaTO 
cneKTtpa Ha Ha>Ke>KeHO tbbpao thjio hjih na noAJio- 
H<eH Ha rojiHMO Hajinrane ra3. B AeftcTBHTejiHocT o6ane 
aTOMHHHT cneKTBp (cneKTBpBT npH H3nycKaHe hjih 
norjiT»maHe na cBeTjiHHa ot eAHoaTOMeH ra 3 ) He e 
HenpeKtcHaT , a jihhcch. Toii CBAtp^a caMo hhkoh 
onpeAejieHH, xapaKTepHH 3a AaAeHHH aTOM neeroTH. 

CjieAOBaTejiHo eHeprHHTa Ha aTOMa He MOH<e Aa ce 
H3MeHH HenpeKtcHaTO , He MOH<e Aa hmh npOH3BOJiHH 
CTOtiHOCTH. Th ce H3MeHH CK 0 K 006 pa 3 H 0 , Ha onpe- 
AejieHH, KpaihiH KtcneTa (nopnHn), pa3JiHHHH 3a 
pa3JiHHHHTe aTOMH. OrryK cjieABa, ne eHeprHHTa Ha 
aTOMa He Monce a» 6i»Ae npoH3BOjiHa no rojieMHHa, 
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a npaeMa caMo hhkoh H36paHH eroitaocTH, xapaK- 
TepHH 3a BCeKH aTOM. Bl> 3 MO>KHHTe CTOfiHOCTH Ha 
BTbTpeuiHaTa eHeprHH Ha aTOMa ca nojiynium Ha3- 
BaHne — eHeprcTHHHH hhb& Ha aTOMa 1 . 

KaTo ce 3Hae cneKrbpBT Ha BeujecTBOTo, onpe- 
flejieH no onnTeH hbt, HanpHMep npe3 ofijrtHBaHe Ha 
Ha^eH ra3 c eneKTpoHH, HMamH pa3JiHHHa eHeprHH, 
He e TpyflHO a a ce onpeflejm eHepreTHHHOTo aTOMHo 
HHBO Ha flafleH eneMeHT. CxeMaxa Ha eHepreranHHTe 
HHBa Ha BOAopo^HHH aTOM, HanpaBeHa bt>3 ocHOBa 
Ha cneKTpajiHH a* hhh, e H3o6pa3eHa Ha (Jmr. 23. 

Ha 4>nr. 23 e o3HaneHO etc 3 H 3 k njnoc aTOMHOTo 
HHpo Ha BOAopoAa. Ha eHepreTHHHHTe HHBa Ha 
aTOMa ci>OTBeTCTByBaT R'brme ot ceKTopa (hh^Phtc 
« = 1, 2, 3 AO 6e3KpaftHocr), Ot jinsaTa crrpaHa Ha 
ceKTopa e HaHeceHa cnajia, no kohto ce oTHHTa b 
cneuHajiHH cahhhijh — ejieKTpoH-BOJiTOBe ( ee £) — eHep- 
rHHTa Ha BT»36y>KAaHeTo Ha aTOMa. Ot AflCHaTa CTpaHa 
e HaHeceHa cKana, no kohto ce o^HHTa eHeprHHTa Ha 
cBi»p3BaHeTo Ha ejieKTpoHa c hapoto — cbiao b 
eJieKTpOH^BOJITOBe . 

KaKTo Bene oT6ejiH3axMe, c ejieKrpoH-BOjrroBe e 
npneTo fla ce H3MepBa eHeprHHTa Ha aTOMHHTe na- 
CTHHH. 

Ha Haii-HHCKOTO eHepreranHO hhbo Ha aTOMa 
(n = l) oTroBapn op6nTa c Hafi-Ma;n>K paAHyc. B 
HopMajmo ctcTOHHHe Ha aTOMa ejieKTpoHT>T ce HaMHpa 
Ha Ta3H opCnra, noHe>Ke npn HopMajiHH ycjioBH h 
BCHHKH aTOMH HM3T BB3MO>KHO Haft-HHCKOTO eHep- 
reTHHHO HHBO. Ot Haft-HHCKOTO eHepreTHHHO HHBO 

1 HaHMeHOBaHHexo „eHepreTHHHO hhbo" e CBi»p3aHO no 
raajiorHfl c eHeprHHTa, H3pa3xoABftHa 3 a noBAnrane Ha w- 
jsfiuo thjio Ha onpegejxeHa BHCOMrina. Kojikoto iio-bhcoko ce 
noBAHra thjioto, TOJiKOBa no-rojiHMa crasa HeroBaTa hotch- 
HHajxna eHeprHH (eHeprHH Ha no jiOHceHHeTo , hhboto My). Pa3- 
jiHKaTa b noTeHimajiHaia eHeprHH Ha thjioto sa jipe bhco^hhh 
(HHBa) ce onpeAeiiH ot paajiHKaTa mokay HHBHTa. 
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atoMtT He MoH<e hpoh3bojiho (6e3 pa My ce p a p t 
eHepraa otbih) pa npeMHHe b flpyro cbctohhhc . 

-HaBaftKH Ha aTOMa HocTaraHHo rojiaM pnn (nopijHH) 



< t > tu . 23 . CxeMa Ha eHepreTHVHme hhb« 
• H8 BOflOpOflHHH aTOM 


eHepraa, HanpHMep npe3 y«ap c BBHiueH eaeKTpoH, 
Hne ro Bt36y>KflaMe hjih c apyra ayMH H3flnraMe 
ro ot no-HHCKo Ha iio-bhcoko eHepreiHHHo hhbo, 
t. e. ejieKTpoHiT „0TCKaHa“ b e^Ha ot BiHUiHirre 

Op6HTH. 

KaKBa eHepraa TpaSBa aa noeMe ejieKTpoHtx Ha 
BoflopoflHHH aTOM, 3a fla npeMHHe or no-HHCKo Ha 
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no-BucoKo eHepreTiMHo hhbo? OnHTHTe noKassat, 
ae T33n eHepraa e paBHa Ha 10,1 ee. Ako ejieKTpoHtT 
nonyaH TaKtB «hji (nopima) eHepraa, Toft me npe- 
MHHe ot opOHTa n=l (Hafi-HHCKOTO eHepreraHHO 
hhbo) Ha opSnra c HOMep n— 2. Ta3H eHepreTHHHa 
ctoUhoct e Haft-MajiKOTo Kbcae eHepraa, kohto 
BO flOpOflHHHT aTOM MOHee A» nOrtJIHe. IIo-MajIKO 
KOJTHHecTBO eHepraa eaeKTpoHi»T He Monce a® npaeMe, 
noHeme He Mowe HHKOra aa aoftae b ctcroaHHe, 
npH KoeTo eHepraaTa My 6 h ce oTjiHaaBajia ot eHep- 
rHHTa My npa HopMajiHo c&ctohhhc c no-Majiao ot 
10,1 ee. 3a acHBaaHHH aTOM HanpHMep aHajioraaHo'ro 
KoaHaecTBO (nopAHa) eHepraa e 4,9 ee. 3a aa Moace 
e jieKTp oht>t Ha BoaopoaHHa aTOM aa npeMHHe Ha- 
npaBo ot opOHTa c HOMep » = 1 Ha opSHTa c ho- 
Mep n= 3, Toll TpaCBa aa norBjrae eHepraa, paB- 
Ha Ha 12 ee h t. h. CaeaoBaTeaHo eaeKTpoHHTe 
b aTOMa Moate aa npaeMaT caMo crporo onpeaeaeHO 
kojihhcctbo eHepraa. HanpHMep BoaopoflHHaT aTOM 
Moace aa npneMa eHepraa caMo bbb bha Ha nopmra 
10,1 ee, 12 ee h t. h., aoiBaaHHHT aTOM — caMo bib 
bha Ha nopaHH 4,9 ee, 6,7 ee, 8,3 ee h t. h. 

Ako eaeKTpoHBT Ha BoaopoaHHa aTOM nonyaH 
enepraa 13,53 ee, toB me ce otkbchc BtoCme ot 
aapoTo. B T03H . cjiynaft BoaopoaHHaT aTOM me ce 
fioHH3Hpa. Ako c oTaanenaBaHeTO Ha ejieKTpoHa ot 
aapoTO eHepraaTa Ha aTOMa ce yBe:iHaaBa, to Bpi>3- 
KaTa Ha hapoto c ejieKTpoHa ocuaSBa. B ftoHH3Hpa- 
HHH aTOM H3o6mO HHMa BpT»3Ka MOKAy HAPOTO H 
ejieKTpoHa. KaKTO Beae Ka3axMe, bt>b Bi>36yaeH0 
CBCTOHHHe aTOMBT e HeyCTOftaHB. 3a CTOMHJIHOHHa 

aaer ot ceKyHaaTa eaeKTpoHBT npeMHHaBa ot op6irra 
c no-ronHM paanyc Ha opCHTa c no-MaatK paanyc. 
IIpeMHHaBaHeTO Ha eaeKTpona ot no-aaneaHa Ha no- 
6aH3Ka opSHTa ce cwipoBOHcaa c H3nycKaHe Ha 
CBeTJIHHeH <J)OTOH. 
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KaKTo ce BH^Kfla ot 4mr. 23, KoraTO ejieKfporitf 
npeMHHaBa ot 6-to, 5-to,hjih 4-to hhbo Ha3-To,H3- 
nycKaT ce HH^panepBeim jtbhh, npn npeMHHaBaHeTO 
My ot 5-to, 4-to hjih 3-to hhbo Ha 2-po H3nycKa ce 
BHflHMa CBeTjiHHa, a npa npeMHHaBaHe Ha ejieKTpoHa 
ot 4-to, 3-to hjih 2-to hhbo Ha 1-bo H3nycKaT ce 
yjiTpaBHOjieTOBH jtbhh. Ako ejieKTpoHT>T ce npn- 
cBeAHHH kt»m ftoHH3HpaH aTOM h npeMHHe BeAHara 
Ha Hait-6jiH3KaTa opSirra (n = l), to, KaKTo cjieABa ot 
ropHaTa <f>opMyjia, me h3jictht yjiTpaBHOjieTOBH H3- 
jit>hkh c n'hji-mm* Ha BBjmaTa 0,0912 MHKpoHa . 
Ho ejicKTpoHtT MOH<e a a npeMHHaBa nocjieAOBaTejmo 
ot opSirra Ha opOma h ToraBa me ce H3nycKaT bchhkh 
BBJIHOBH A^JUKHHH Ha CBeTJIHHHOTO H3JIT>HBaHe — 
HH^panepBeHH, BHAHMH H yjiTpaBHOjieTOBH JTBHH 
noc jieAOBaTe jiho . 

B MHoroejieKTpoHHHTe aTOMH, KaKTo Bene Seine 
OT6ejiH3aHO, ejieKTpoHHTe ce rpynnpaT b cjioese. 
BtHlUHHTe eJieKTpOHH Ha Te3H aTOMH Ca CBBp3aHH 
c HApoTo 3HanHTejiH0 no-cjia6o, otkojikoto BT>Tpein- 
HHTe, 3amoTo, nx»pBo, Te ce HaMHpaT Ha MHoro no- 
rOJIHMO pa3CTOHHHe OT HApOTO H, BTOpO, HpHBJIHHa- 
HeTO Ha BtHUIHHTe eJieKTpOHH OT nOJIOHCHTejIHOTO 
HApo ao rojiHMa creneH ce KOMneHCHpa c ot6ji*bc- 
BaHeTO HM OT OTpHAaTejiHHTe eAeKTpoHH, HaMHpamn 
ce bi»b BBTpe niHHTe cjioeBe. 

KaKTo noKa3BaT H3MepBaHHHTa, 3a a® ce othbchc 
OT aTCMa eAHH OT BtHIIIHHTe eJieKTpOHH, HeoSxOAHMa 
e ot 5 ao 20 ee eHeprHH b 3aBHCHM0CT ot BHAa Ha aTO- 
Ma. A 3a Aa ce npeMecra BT»HineH eAeKTpoH b no-Aa- 
jieneH cjiott, 6e3 Aa ce oTKBCBa ot aTOMa, t. e. 3 a 
BT>36y)KAaHe Ha aTOMa, hcoSxoahmo e oqe no-Majmo 
eHeprHH. npH Bpi>maHeTo Ha TaKM ejieKTpoH b 
m>pBOHaHajmo nojio>KeHHe me 6 t>ac H3nycHaT cbct- 
jihhch kbbht c eHeprHH , HeHaAMHHaBama 5 — 20 ee. 
Ha TanaBa H3jiT>HKa me cBOTBeTCTByBa A^nncHHa Ha 
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HHtJjpa'iepBena, BHftHMa hjih yjiTpaBHOJieTOBa CBeT- 
JIHHH3 B-BJiHa. no TaKBB H3HHH H3nycKaHeTO Ha 
HH<}>paHepBeHa, BHffiiMa hjih yjiTpaBHOJieTOBa cbct- 
jnma (b onTH'iecKaTa oOjiacr) e CBT>p3aHO cbc cbctoh- 
HHeTO Ha BtHiiiHHTe ejieKTpoHH Ha aTOMa. 

3a OTflejiHHe Ha ejieKTpoHH ot BtTpeuiHHTe cjioeBe 
Ha cjiojkhhtc aTOMH e Heo6xoflHMa mhoto no-rojiHMa 
CHeprHH) OTKOJ1KOTO 38 OTfleJIHHCTO H8 ejieKTpoHH 

ot Bi»HiiiHHTe cjioeBe. Tana, 3a fla ce otkbchc eneK- 
TpOH OT K-CJIOH Ha HaTpHeBHH aTOM, e Heo6xOflHMa 
eHeprHH okojio 1100 et, 3a weflHHH Utom “^f cqe 
OT 9000 ee, 3a BOJHfcpaMOBHH — okojio 70 000 ee. 
ripeMHHaBaHeTo Ha ejieKTpoHH b to3h cjiynaft ot 
L-cjioh h ot cjieflBamHTe cjioeBe Ha cbo6o«hoto mhc- 
to b K-cjioh AOBOKAa flo H3nycK3He Ha KBaHTH c ro- 
jihm 3 eHeprHH, kohto ctoTBeTCTByBa Ha peHTre- 

HOBHTe JTLHH. 

no T8KT>B HaHHH yCTaHOBHXMe, He npH HBJieHHHTa 
H3jn>HBaHe h norjrfemaHe Ha CBeTJiHHHa eHeprHH 
cBeTjiHHaTa npoHBHBa KopnycKyjiapHH cBoftcrBa, 
t. e. cBottcTBa Ha noTOK ot nacnmH. C flpyrn «yMH 
th HMa h KopnycKyjiapeH xapaKTep. 

Ha npaKTHKa bbb BceKHflHeBHHH jkhbot ot 
H aiueTo BHHAiaHHe ce H3njn>3Ba o6ctohtcjictboto, 
ne cBeTjiHHHaTa eHeprHH e cBcraBena ot oTjiejiHH 
CBeTJIHHHH KBaHTH, nOHOKe CBeTJIHHaT8, c KOHTO 
HMaMe paCoTa, ce cbctoh ot orpoMHO kojihhcctbo 

CBeTJIHHHH KBaHTH, , 

KaKBO npeflCTaBJiHBaT KBaHTtT CBeTJiHHHa eHep- 
rHH H (|)OTOHT>T — HerOBHHT HOCHTeJI? 

npeflH BCHHKH yCTaHOBHXMe, He (f)OTOHT>T HOCH 
onpeflejieHa eHeprHH, kohto toB B3eMa ot h3toh- 
HHKa Ha cBeTJiHHa h h ffaBa Ha bchko thho, kocto _ 
norjituia CBeTJiHHa. A npHCtuiH jih ca Ha cpoTOHa 
HpyrHTe cboBctbsi Ha MaTepHajraHTe nacTHHH, npn- 
Te»caBa jih Toll Maca h kojihhcctbo jjBHJKeHHe. 
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Pa36Hpa ce, npHTOKaBa, 3aiqoto KaK Moare aa ctute- 
CTByBa eHepniH 6 e 3 mca? ToraBa 6 h TpaOBajio npn 
BMfleftCTBHeTO CH BBpxy K3KBOTO m e THJIO CBeT- 
JiHHaTa aa OKa3Ba hbkekbo HajiaraHe. B aeitcTBH- 
TejmocT Tang h crasa, Manap TOBa aa ce 3a6ejiH3Ba 
T Py«H°, noHe>Ke npH npaicnraecKH aocTHHCHMHTe 
noTOHH CBeTjiHHHa eHeprHH cbctjihhhoto HajraraHe 
e MHoro ManKo. Hanpmwep b aceH aeH cjitHHeBirre 
JIMH OKa3BaT npn m>jiho norjn»maHe 0,4 mhjih- 
rpaMa HajiaraHe Ha KBaapaTeH Mer&p. OOaae cbct- 
jihhhoto HajiaraHe bcc na K e 6 hjio 3 a 6 ejiH 3 aHo. To B a 
HanpaBHji aa n*pBH hbt b 1901 r. aa 6 ejie*HTejiHHHT 
pycKH (J)h3hk n. M. JleOefleB. JleOeaeB oik P hji 
3aK0Ha 38 CBCTJIHHHOTO HaJMraHe H TOSH 33 K 0 H flajl 
noBoa 3a ycraHOBHBaHe B3aHJvmaTa Bpi> 3 Ka Meacay 
MacaTa h CHeprHHTa, Tan B3aHMHa Bpi, 3 Ka, kohto e 
ocHOBara Ha npoaecHTe b aTOMHOTo aapo. 3aK0HBT 
3 a B3aHMHaTa Bpi>3Ka Meway MacaTa h eHepnarra b 
ooxa B«a OTKpnji H 4>opMyjmpaji B 1905 roa. BHa- 
HHHT 4>H3HK Ajl 6 epT AflHmaSH. Ta 3 H nanilMHB 
Bpi>3Ka ce H3pa3HBa no cjieaHHH HanHH: 

E*=m . c 2 , 

Kiaero E e eHepnurra, m — MacaTa, a c — cKopocrra 
Ha CBewnmaTa. Till Karo eHepraaTa na (JxrroHa e 
paBHa Ha c—A.v, to ot H3pa3a 3aB3aHMHara BpMKa 
Me>K ay Macaia h eHepraaTa 3a MacaTa Ha <)>oTOHa no- 
JiynasaMe <t>opMyjiaTa 


ToraBa KojnmecTBOTo ABHweHHe P, kocto np H Te- 
»aBa 4 >otoht>t, me 6i>ae - v 

d A.v 

P*=m.c=i — . 


90 


Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 

CneflOBatejiHo (jjoTOH’fct hjih cbcijihhhhjit kbsht 

HMa BCHMKH CBOftCTBE H3 o6HKHOBeHH l iaCTHHa . 

Hapea c TOBa o6ane me H3naflHeM b tojikmo 3a- 
6jiy>KfleHHe , bko ch npeflcraBHM <|>0T0Ha KaTO hh- 
KaKBa npauiHHKa, kohto ce flBHHtH cbc CKopocTTa 
Ha cBCTjiHHaTa. IIorpeiiiHO e fla ce mhcjih, qe <po- 
TOHHaTa TeopHH e npocro BptmaHe kbm KopnycKy- 
jiapMTa TeopHH Ha Hiotoh. Hmh ctmecTBeHa paa- 
jiHKa Meatfly MacaTa Ha (JioTOHa h MacaTa Ha oohkho- 
BeHaxa nacTHija . B KaKBo ce cbctoh Ta 3 H pa3JiHKa r 
BcHKa o6HKHOBeHa nacnma, HanpHMep ejieKTpoH, 
ajKfm-HacTHfla, npoTOH,-»HeyTpoH h t. h., HMa Maca 
b noKoft (Maca Ha nacnmaTa, KoraTo th He ce flBHHtH), 
kohto HitKora He ciaBa paBHa Ha Hyjia. 

Ilo TeopHHTa 3a oTHOCHTeflHoerra MacaTa, a cne- 
flOBaTejmo h eHepniHTa Ha bchkh nacnma, kohto 
HM a Maca b noKofl, paajiHHHa ot Hyjia, HapacTBa 
AO 6e3KpaftHOCT npH npH6jiH>KaBaHe Ha CKopocrra 
Ha nacTHflaTa kt>m CKopocrra Ha CBeTHHHaTa. Ooane 
BHflHXMe, He 3a (fcoTona, Koftro ce abh>kh etc cko- 
poerra Ha CBeT jiHHaTa , eHepniHTa e Kpatoa h 3a- 
bhch ot HecTOTaTa Ha H3fli»HBaHeT0. H3JIH33, He 
aKO d> 0 T 0 Hi»T HMa Maca b noKofi, to npn pa 3 npocrpa- 
HeHneTo Ha CBeTHHHaTa MacaTa h CHepraHTa My ipnoBa 
fla craHaT 6e3KpaflHO rojieMH (noHente (JjoTombT ce 
flBHHtH CT>C CKopocrra Ha CBeTJIHH3Ta) , 3, K8KT0 
Ka3axMe, TOBa He e Tana — 3a <|>0T0Ha h fleeTe Be- 
jihhhhh ca KpatiHH. IIojiyHaBa ce aocypfl. lpyfl- 
Hocrra Monte jiecHO fla ce npeoflonee, aKO ce npHeMe, 
ne 3a paaHHKa ot o6HKHOBeHaTa Hacraua (potohit 
HM a Maca b noKoft, paBHa Ha Hyjia. > 

KaKBO fla pa36npaMe nofl Maca b nonoft, paBHa Ha 

HVJia ? 

Te3H flyMH TpnSBa fla ce pa36HpaT no cjicahhh 
H3 HHH . Ootohbt ctmecrByBa caMo ToraBa, KoraTo 
ce flBHHtH OT H 3 JTBHBaTeJIH — MOJieKyjja HJIH 8T0M - 
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ktM flpyra Mojiekyna hjih aroM, ot kohto me Stue 
nor^HaT. O.„„ MIMK0 c*H,ecTB y „ M ™ Z 
TOHa e HepaaaejiHo CBt P 3aHo c ABHHceHHeTo no- 

o 

Ha eHeprHHTa Ha cbctjihhhhh KBaHT b anyr bhh 
eHeprHH (HanpHMep b TonjiHHHa eHeprHH), npa kocto 

♦SEE S" CBOeTO 

cTByBaHe. CjieflOBaTejiHo b noKott Aotohit naneaBa 
npMumaaa b apyra H> 

na«o, « «ac»a Ha <|,0T0Ha a „ oko» a paaH, 

ZZZ " * 010 ™ B DOKOil * -»- ™- 

K^“„" ■ 4»Tom,T ce HapHHa 

KBaHTa eHenrwn r ° 6a ' ,e Ta * 0Ba WWMmHBaHe H a 
KBBHTa e H eprHH c „HacTHiia“ HajiBwa — c (boroHa 

HTemTr H °' ” epriIflTa He c^mecTByBa caMocro- 
MaxepHHTaH cjieAOBaTejmo He c^mecr- 
y 3T caMocTOHTejmo h KBaHTOBeTe eHeprHH IIdo- 
Heci,T Hanymane H a h 3 jibhkh ot «ojieK™ e a?o- 
MHTe hjih Hflpaxa H a atoMHxe npeflcSSea He 

S~r HepraaTa Ha tc3h cHcTeMH b caM °- 

CTOHTejmo CTamecTByBaiim KBaHTOBe eHeprHH a 

B?H M Tn BaHe Ha MaTepHHTa 0T 4»pMa H a BemecTBo 
BtB <pO P Ma Ha H3JlT>HKa . ^ 


8. mo E CBETJIHHA? 

° 6 ° 6 mHM cera H 3 jio>KeHOTo b t 33 h rjiaBa. 
naTa*T 7 j IlIKO 1(333110 B HeH > B ^»3HHKBa CbBCeM OCHO- 

CBeTHHHaTa^ nP ° C ^ >T> K3KB0 Bw oct npe fl craBjiHBa 

CBeTHKHara — eneKTpojwarHHTHH bbjihh hjih oco- 

6e«H nacTHim - iJiotohh ? Ta mum np„ pemaBa- 
H e ;°” aBCeKH ^ np ° C HCKaMe « a nojiymnw onpeae- 

raTrvan Tr0B ° P " 06&lIe 33 CB eTJIHHaT8 He MO>Ke fla Ce 
OTroaopH onpeflejreHo. Hemo noBene, e;mo ot 
H aH-3HaHHTejIHHTe HOCTHH<eHHH H8 4>H3HKaTa BHameTo 
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CTOJICTHC e OTKpHTHCTO^ Me OIIHTHTe A a ce IIpOTH“ 
BOnOCTaBHT B-BJIHOBHTe CBOftCTBa Ha CBeTJIHHaTa 
Ha KopnycKyjiapHHTe h cBoflcTBa ca norpeuiHH. 

JloKasa ce yGeAnrejiHO, Me CBeTJIHHaTa npHrencaBa 
eAHOBpeMeHHo h bbjihobh, h KOpnycKyjiapHB CBott- 
cTBa (cBoftcTsa Ha Macraim), Karo b cahh oirrHHe- 

ckh HBJieHHH ce npOHBHBaT eAHHTe CBOttCTBa, a B 
W ym OnTHMeCKH HBJieHHH — APyrHTe CBOtiCTBa. 
HanpHMep npH pa3npocTpaHeHHero Ha CBeTJIHHaTa 
H npH HBJieHHHTa A H 4>paKAHH H HHTep4>epem mH 
ce npOHBHBaT BBjmoBirre $i CBoftcTBa, a npH h 3 jit>m- v 

BaHeTo h norjn»iAaHeTo Ha CBeTJIHHaTa ce npon- 

BHBHT KopnycKyjiapHHTe (KBaHTOBHTe) A CBOikCTBa , 

„Ho AHJiocraa — mime G. H, BaBHAOB — cbct- 
jiHHaTa He e hhto bbjihs, hhto Hacrama, hhto 
cMec ot eAHOTO h ApyroTo . HaiiiHTe oShkhobchh 
iiohhthh He ca b C'BCtohhhc mxvhjmo A a oftxBaHaT 
peajraocTTa, 3a TOBa He hh AocraraT ome hhto Ay^H? 
hhto HarjieAHH noco6HH.“ 

BT»3HHKBaT H 3 BeCTHH TpyAHOCTH B eAHOBpeMeHHOTO 
cbMeTaBaHe Ha ABeTe npoTHBononoHOiH CBottcrBa. 

Manap Te3H TpyAHOCTH A a He ca ou * e OKOHMaTejmo 
pa3peuieHH, Te, pa36npa ce> HMaT BpeMeHeH xapan- 
Tep. IIIom CBeTJIHHaTa npHTOKasa ^AHOBpeMeHHO 
h cBOHCTBaTa Ha HenpeKbcnaTH bbjihh, h CBoft- 

CTBaTa Ha OTAeJIHH MaCTHAH, B ACftCTBHTeJIHOCT 

th TpnSBa A a npeACTasjiHBa AHajieKTHMecKO eAHH- 

CTBO Ha Te3H npOTHBOHOJIOHCHH CBOftCTBa. OSaMe 
xa3H eAHHHa napTHHa ome He e oKOHMaTejiHO 3aBbp- 
xiiewa . 

Cjiefl ksto Ha <J>H3HiiHTe craHano HantJiHO hcho, 

Me CBeTJIHHaTa npHTewaBa ejjHOBpeMeHHO CBoit- 
CTBa Ha ejieKTpOMaTHHTHH BTjJIHH H KBaHTOBH CBOft- 
CTBa, nocraBeH 6 hji BT>npoci>T, He MoraT jih npn 
H3BecrHH ycjioBHH h MacTHHHTe Ha BenjecTBaTa aa 
npOHBHBaT B1.JIHOBH CBOftCTBa. 
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no-HaxaTI,IIIHHHT paasofi Ha 4>H3HKaTa hotbbphh 
TaH floraflKa. Berne fl0Ka3aH0, qe npHTencaBaHeTo Ha 
BI.HHOBH H KopnyeKyjiapHH CBoftcTBa He e oco6e- 
hoct cajwo Ha cb eT jiHHaTa , a e o6ma 3a bchhkh qacTHHH 
aaKOHOMepHOCT, i. e. npH flBHWeHHeTO CH BCHHKH 
yacTHHH npoHBHBaT k3kto bbjihobh, TaKa h KODnv- 
cKyjiapHH cBoitcTBa. HanpHMep MHoro6po«HH orami 
noKa3BaT, qe BceKH noTOK ot ejieKTpoHH, npoTOHH, 
aTOMH h MOJieKyjm npn cpemaneTo H a MajiKH npe- 
HHTCTBHH (3T0MH Ha BemeCTBaTa)H OTBOPH npHHHHHBa 
C-BIHHTe flH(J)paKHHOHHH HBJieHHHj K3KT0 CBeTJIH- 
HaTa, T. e. npHTewaBa csuiHTe ochobhh CBoftcraa 
Ha BfcJIHHTe. 

BiJIHOBHTe CBOitCTBa H8‘ ejieKTpOHHTe ce H3nOJI- 
3yBaT B ejieKTpOHHHH MHKpOCKOn, KO0TO yBejIH- 
MaBa MHoro noBeqe ot oiroiqecKHH MHKpocKon. 

OineTaBaHeTo Ha bbjihobhtc h KopnycKyjiapHHTe 
CBOHCTBa inowe fla 6ifle oShchcho caMo bbs ocHOBa 
Ha flHajieKTHqecKHH MaTepHajiH3tM, Koiho ycraHO- 
BHBa, qe bbb bchko npHpoaHo HBjieHHe ce npoa- 
BHB3T npOTHBOnOJIO)KHOCTH H qe 3aeflHO C TOBa 
ct^ecTByBa h flHajieKTHqecKoxo hm c^hhctbo. 

H Tana b t33h rjiaBa ce 3ano3HaxMe c 4>H3HqHaTa 
CBIHHHa Ha CBeTJIHHHOTO H3JIT)HBaHe H C HHKOH 
HeroBH CB0«CTBa. yeraHOBHXMe, qe H3JitqBaHeTo Ha 
CBeTjniHa^ e CBi>p3aHo c aTOMHTe h MoneKyjiHTe Ha 
BemecTBaTa. <I>H3HqHaTa cbh^hhb Ha cbctjihhhoto 
H3JisqBaHe ce cbctoh b TOBa, qe aTOMHTe h mojickv- 
JiHTe, nojiyqaBaftKH eHepraa otbbh, ce BBaCyHcnaT 
H CT3B3T caMH H3ToqHHijH Ha eHepraa, no cneijHajiHo 
Ha CBeTjiHHHa eHepraji, 3amoTo eHeprHHTa He H 3 qe 3 - 
Ba — TH C3M0 npeMHHaBa ot e^Ha <J>o P Ma b «pyra. 
npH aTOMHHH B3PHB aTOMHTe H MOJieKyjIHTC Ha 
BemecTBOTo, ot Koero ce cbctoht aapa^T Ha 6om- 
6aTa > npoayKTHTe npn flejieHHeTo h ApyrHTe fleTaft;m 
Ha ooMoaTa, KaKTo h aTOMHTe, h MOjieKyjiHTe Ha 
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okojihhh BMflyxceBM6yw«aT ot chjihoto HarpHBaHe, 
nocraramo mhoto BHCOKa Te«nepaTypa. Ha w)3H 
npHHimn ca ocHOBaHH TeivinepaTypHHTe h3tohhhuh 
Ha CBCTJiHHa, kohto me pa3rjieflaMe b cneflBamaTa 
rjiftBa. 
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rjIABA III 

TEMIIEPATypHH H3TOHHHIJH 
HA CBETJIHHATA H 3AKOHH 
3A H3JimBAHE OT TAX 

IIOHOKe H3T0WHHKBT Ha CBeTJIHHHOTO H3JII>WBaHe 
npH aTOMHHH B3 P HB ce oraacH kim TeMnepaTyp- 
HHTe H3T0HHHHH, HOHBHBa Ce Heo6xOflHMOCTTa OT 
pa3TJie>KflaHe Ha Te3H h3towhhiw h Ha 3aKOHHTe 3a 

H3JIT>HB3HeT0 OT THX. 


1. 3AKOHH 3A H3JIT.HBAHE 
OT AECOJUOTHO HEPHO THJIO 

TeMnepaTypHHTe h3towhhijh Ha CBexmiHaTa H 3 ny- 
CKaT CBeTjiHHHa eHeprna 3a CMCTKa Ha HarpaBaHeTo 
hm no BHCOKa TeMnepaTypa. TaKHBa h3tohhhhh ca 
CHtHIieTO, 06HKH0BeHHTe ejieKTpHHeCKH KpyuiKH (c 
WHHKa, kohto ce HaweacaBa) h ap. Kt,m TeMnepa- 
TypHHTe H3T0HHHIW Ce OTHaCH H H3T0HHHKT.T Ha 
CBeTJIHfiHOTO H3JIT»HBaHe, Bl3HHKBam npH aTOMHHH 
B3PHB. nopaflH TOBa me ra pa3rne,qaMe no-noflpo6HO. 

da ycraHOBHBaHe Ha 3aKOHHTe 3a H3jiT>WBaHe ot 
T eMnepaTypHH hstowhhijh e BT, B e«eHo noHHTneTo 
aOcomoTHo nepHo thjio. KaKTo Bene cnoMeHaxMe. 
nofl aocojuoTHo wepHo thjio ce pa36apa thjio, kocto 
norjitma Hanumo naaauiHTe Bipxy Hero cbctjihhhh 

H 3 JTBWKH, KaKBaTO H flBJIJKHHa Ha BT>JIHaTa fla HMaT 

Te. B npnpoflaTa HHMa Tena c numa norjn>maTejnia 
cnocoOHocr. 06 a we 3 a H 3 ywaBane CBoftcTBaTa Ha 
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feMtiepaTypmrre h 3 tohhhuh e ci 3 fla«eH H 3 KyctBCH 6 
MOflen Ha a6cojnoTHo nepHO thjio. Toft npeflcraBjiHBa 
Kyxo KT>Jl60 HJIH Kyx AHJIHHAtp ‘((J)Hr. 24) C MajltK 
OTBop h nonepHeHa BtTpeuiHa noBT>pxHOCT. BceKH 
JlfcH, BJIH3BJI B TOBa THJIO Iipe3 M3JIKHH OTBOp, 
me H 3 Jie 3 e ot Hero area MHorOKparao OTpaHtenne. 



<Pu 2 . 24. Moaeji Ha aScojnoTHo 
qepHo thjio 


JIa flonycHeM, He norji^maTejiHaTa ciiocoShoct Ha 
BT>TpeiiiHaTa noBi>pxHocT e 90 °/ 0 . ToraBa ome cjie^ 
ntpBOTo oTpanccHHe 0Tpa3eHHHT noTOK me Oime 
10°/ o ot naHaupiH, cjiea btopoto OTpa>KeHHe Toil me 
cnaAHe Ha 1 °/^ot naflamnn, a cjiea TpeTOTO —Ha 

0>l°/ 0 * 

AkO CJiefl TpHKpHTHO OTpa3HBaHe CBeTJIHHHHHT 
jtbh H3jie3e oSpaTHo, o6maTa norji’BmaTejma cno- 
coChoct (oTHouieHHeTO Ha nor*BjmaTHH hotok cbct-* 
iiHHHa eHeprHH ktM naflaumn) me Cneme paBHo Ha 
0,99, t. e. 6jih3ko ro emAnmaTa. Haft-MHoro ce 
npn6jiH>KaBaT #o aficojnoTHo nepHOTo thjio njiara- 
HOBHTe c&>kah h SHCMyTOBaTa nepHHJiKa, hhhto 
norjTbmaTejiHa ciiocoShoct e okojio 98 d / 0 . 

no TaKBB HaHHH, aKO npe3 oTBOpa Bjie3e cbctjihhch 
CH on, to nopa^H MHoroKpaTHOTo oTpa3HBaHe ot 
B’BT peuiHHTe cTeHH npaKTHHecKH qnjiaTa cBeTJiHHHa 
eHeprHH me ocraHe b ijHJiHHA'Bpa (HHMa m H3Jie3e 
HaBi»k). nopa^H TOBa hmchho a6cojiK)THO nepno 

? CseTJIHHHO npH ftTOMHO* B3paB 7 ' 
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thjio ce Hapirca TaKosa thjio, Koerp norjrbma HanBjrao 
bch^zkr jtbhh, kohto najjaT BBpxy Hero. 

BBTpemHaTa noBtpxHocr Ha TaKOBa thjio hmh 
He caMo Hatt-rojiHMa norjitmaTejma choco6hoct b 
cpaBHenne c ApyrHTe xejia, ho th npHTencaBa h 
Han-rojiHMa H3jra.tiBaTejma chocoChoct. 

AKO BMpeuiHHTe CTCHH Ha THJIOTO ce Ha>Ke>KaT 
c ejieKTpHHecKH tok hjih no-Apyr HaHHH ao upSejiH- 
BaHe, to nopa^H MHoroKpaiHOTo oTpa3HBaHe Ha 
CBeTjiHHaTa BMpeumaTa noBtpXHOCT Ha KyxoTo thjio, 
rjie^aHa npe3 OTBopa, npHao6HBa ocofieHo rojiHMa 

HpKOCT. 

TeopeTHHHHTe h onuTHirre H3cjie£B&HHH noKa3BaT, 
xie n P H BCHKa Aa^eHa TeMnepaiypa s aCcojuoTHo 
HfcpHOTo thjio H3JiT>HBa Hait-MHoro CBeTJiHHHa eHep- 
niH B qjaBHeHHe c bcckh flpyr TeMnepaiypeH h3Jii»- 
^saTeji. H3JiB^BaHeTo ot afcojiioTHo nepno thjio 
npeAcraBjiHBa rpammaTa, kbm kohto noBene hjih 
no-Majrao ce npH6jiHHcaBaT H3JiT>HB aHHH Ta ot Apy- 
rHTe no-MajiKo cbBBpmeHH TeMnepaTypHH h3toh- 

HHHH. 

Ateoro HanceHceHH Tejia, bkihohhtcjiho h ra 3 o- 
BeTe, d>mo HMaT 3Ha^HTejma norjit>maTejiHa cno- 
coShoct. xjpeg MuoroqHCjieHH oiihth e ycraHOBCHo, 
we 3a CBeTjiHHHOTo H3JitMBaHe OT cjrwmero BawaT 
B rjiaBHH JIHHHH CBJHHTe 33K0HH, K3KTO 3a H3JTBHBa- 

Hexo OT aCcojnoiHo qepHO thjio. H3bcctho e, qe 
H3ToqHHK Ha CBeTJIHHHOTO H3JrtqBaHC OT CJIBHIjeTO 
ca HajKeHceHHTe ra30Be, hh^to noBtpxHocreH cjioft 
(q>OToc(J)epaTa) HMa TeMnepaTypa okojio 6000°K. 

Kaioo Beqe ce Ka3a b rjiaBa I, n3ToqnHK Ha CBe- 
TJIHHHOTO H3JIT>qBaHe HpH 8T0MHHH B3pHB ca CBH^O 
(KaKTo H npH cjiiHqeTo) HaHcemeHHTe napH h raose. 

IIopaflH TOBa c flocTan>qHa 3 a npaKTHKaTa tomhoct 
Mo*e «a ce npneMe, qe cBeTeiqaTa oGjiacr npa 
aTOMHHH B3PHB H3JIl»qBa CBeTJIHHa K3KTO aGcOJUOTHO 
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ttepno thjio. me paarjieaaMe cera aaKOHHTe 3a hsjtb- 

MBaHCTO OT aCcOJUOTHO 'lepHO THJIO. KBM Te3H 33KOHH 
cc oraacHT cjieAHHTe: 

1. Hhtchshtctm (cHJiaTa) aa cbcthhhhoto 
H 3HT»HBaHe 7 0 (KOJIHHeCTBOTO CBeTJIHHHa eHcpmH > 

KOHTO H3JH>HBa 3a 1 cenyH^a ejpm KBajjpaTeH 

caHTHMerbp ox njicnyra Ha aScojnoTHO HepMOTo thjio) 
e nponopHHonajieH Ha HeTBtpxaTa crenen Ha a6co- 
jiiOTHaTa TeMncpaTypa T° K 1 Ha thjioto. To3h 3aK0H 
HOCH Ha3BaHHCT0 33K0H Ha Cre(j)aH — BoJIHMaH H 
ce H3pa3HBa MaTCMaTHHHO Tana: 

. __ KCUl 

JCfcflCTO 

«cnocroHHeHKoe<i)HipieHT, paseH Ha 1,37.10“ * 

KOAjcM *. ceK.epad 


T — aOcojiKmia TeMncpaTypa Ha H3Jii>HBa- 
xyaxa noBT>pxHocT b Kcjibhhobh rpanycH. 
T03H 38K0H nOKa3Ba H3KJHOHHTejIHO rOJIHMOTO 
BJiHHHue Ha noBtpxHOCTHaTa TeMnepaTypa Ha thjioto 
B-tpxy HeroBaTa oiocoOhoct «a H3JitHBa CB^TJnfinia 
eHeprHH. Ako noBtpxHOCTHara T^Mnepaiypa Ha thjio- 
to ce noBHiim abb h&th, HHTeH3HTen>T ce yBejianaBa 
16 ntm; npH noBHinaBaHe Ha TeMnepaiypara ipn 
in,TH HHTeH3HTeTT>T ce yBejnraasa 81 m»T h t. h. 

ntJIHOTO KOJMHeCTBO CBeTJIHHHa eHeprHH E u 3«> 
H3jn>neHa ot unjiaTa noBtpxHocT Ha H3JitHBamoTO 
thjio 3a itHjiOTO BpeMe Ha CBeTeHe tc> ce onpeflejiH 


* A6cojuoTB>Ta TeMncpaTypa T ce H3MepB& no t»kb Hape- 
•qcHaTa cK&na m Kcjibhh ot aScojnorHtTa Hyna (t=— 273*0 
h ce c T*K. ripeMHHBBaHeTo ot rpaaycHTe aa m«k- 

flVHapoaHaTa crorpaflycHa cnajia (C) kmi aecomoraaTa reit- 
nepaTypa (K) craBa no 4>opMyjmTa T*K=(t+273*C). Hanptmep 


T— 6O0O° K=»5727+273 a C. 
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no cneflHaTa (popMytia (ano pa3Mepirre ho tjukjto ho 
ce h3M£hht no BpeMe Ha CBexeHeTo) 

E« 3 n—<J St e . 

Emit ce H3MepBa o6HKHOBeHO B KaJIOpHH. 

2. CnCKTp a JIHHflT HHT&H3HTeT Ha H3JTI>HBa- 

H«TO,/ A j T. e. KOJIHMeCTBOTO CBeTJIHHHa eHepiUH B 
KHJIOpHH, KOHTO H3Jn><ffla 33 1 CCK. 1 CM* OT HOBBpX- 
HOCTTa Ha THJIOTO B HHTepBaJI OT X flO (x+l MHKpOH) 
fftJDKHHH Ha BtJiHHTe, ce onpeflejin no (popinyjiaTa 
Ha IljiaHK 




KOA. 


CM 2 CeK. MUKpOHU * 


Kiflero X e #T>ji>KHHa Ha BtjiHaTa b mhkpohh; 

T — TeiwnepaTypaTa Ha noBi>pxHOCTTa Ha th- 
JIOTO B °Kj 

Cl H C* — nOCTOHHHrf KOe^lHHHeHTH, KOH- 
. ca paBHH: 


C 1 i8,8S.10* 


KQA. MUK pOHU * 

CM *. ceK * 


C*=l,44.10 4 mukpohu. epad. 

Or <|)opMyjiaTa Ha IljiaHK cjiejjBa, qe 3 a aOcojuoTHO 
nepHO thjio cneKTpajiHHHT cBcraB Ha H3j*tqBa- 
HeTo 33BHCH caMo ot TeMiiepaTypaTa Ha thjioto. 
rpa^JHHHTe Ha CneKTpaJIHHH HHTeH3HTeT Ha.H3JTBHBa- 
Heio, H3HHCJieHH no <})opMyjiaTa Ha IljiaHK 3a paa- 
jihhhh noBBpxHOCTHH TeMnepaTypn Ha a6cojiiOTHO 
qepHo thjio, ca noKa3aHH Ha <J>ht. 25. 

Ot rpa<pHHHTe, na^eHH Ha 4>ht. 25, ce Bnacfla, qe 
kojikoto e no-BHCOKa TeMnepaTypaTa Ha thjioto. 
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TOJIKOBa e nO-rOJIflM HHTeH3HTeTI»T Ha H 3 JI 1 >MBaHeTO 
bi>b BCHKa qacT ot cneKTBpa h aieflOBaTejiHO toji- 
KOBa no-ronHMa e h o6maTa eHepnw Ha H3jn>HBa- 
hcto. OcBeH TOBa ot rpa^HUHTe cneaBa, He npn 
yBejiHHaBaHe Ha TeMnepaTypaia Haft-roJiHMaTa croft- 
HOCT Ha CneRTpajlHHH HHteH3HTeT (MaKCHMyMtT Ha 



OA M 


•tnu. 25. rpa<t>Hipi 3a H3MeiieHneTo Ha cneKTpajnma 

HHTCH3HTCT Ha H3jn>WBaHCT0 3a P83JIHHHH nOBlpXHO- 

cthh TCMnepaTypH Ha aScojuoTHO nepno thjio 

BCHKa KpHBa) ce H3MeCTBa KM nO-KBCHTe BBJIHH. 
ToBa HBjieHHe e h3bcctho non Ha3BamieTo saicoH 
aa H3MecTBaHeTO huh 33koh Ha Bhh. 

3. CtrjiacHo 3 aK 0 Ha 3 a H3MecTBaHeTo ^MHoiHaTa 
Ha BT>jraaTa npH kohto HHTeH^HBHoCTTa ria H3JIB- 
HBHHeTo e Haft-rojuma, 33bhch ot a6cojnoTH8Ta 
TeMnepaTypa no cjichhhh h 3 hhh: 

2886 

— jr- Mwcpomt. v 
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3a paamranne TeMnepaTypH ce nojiyqaisar caea- 

HHTC CToftHOCTH Ha l m : , 

2000°K; 6000°; 8000°; 10 000°; 20 000°; 50 000® 

1,44 (A 0,048 [i 0,36 |x 0,29 jx 0,14 (x 0,058 jx 

C npeMecTBaHe MaKCHMyjwa Ha KpHBaTa Ha h3jibh- 
BaHCTO ce H3MeHH H UBeTBT Ha H3jn>HBaHeTO — 
ot nepBeH npn hhckh TeMnepaxypH ao 6 hji npn 
bhcokh TeMnepaTypH. 

Bt3 ocHOBa Ha H3cneaBaHHHTa 3a pa3npeaeneHHCT0 
Ha eHepnurra b cneKTBpa npn paanHHHH TeMnepa- 
TypH Monte aa ce ctcraBH cnejwara. npeacrasa 3a 
H3jn>»iBaHeTo Ha CBeTJiHHHa eHepraa ot % Harpern 
Tejia. ' 

TeaaTa H3JTBHBaT eHepniH npn BCHKa xeMnepaTypa. 

Ilpn HHCKHTe TeMnepaTypH ce H3JT&HBaT maBHO 
HHtJjpaqepBeHH jtbmh, kohto CHOTBeTCTByBaT Ha 
MHoro jjrbjirH BBjfflH; o6moTo KOjnraecTBO H3jn>neHa 
eHepniH e mhoTo Majn<o. Ilpn noBHmaBase Ha tcauic- * 
paTypaTa ce npiiOaBHT h jtbhh, cr. 0 TBeTCTByBaiim 
Ha no-KBCH bbjihh; oCmoTo kojihhcctbo eHepnur 
ce noBHUiaBa h MaKCHMyMBT Ha H3jn>neHaTa eHep- 
thh ce npeMecTBa ktm no-KBCHTe bt>jihh. EaBa npH 
TeMnepaiypa MajiKo Haft 500° npn oOmcrro yBejin- 
naBaHe Ha H3JraieHaTa eHepraa ntpBHTe bhahmh 
, jtbhh (nepBeHHTe) craBaT TOJiKOBa hhtch3hbhh, He 
3anoHBaf aa aeOcreyBaT Ha ohhtc. Hanpaa, npn 
TeMnepaiypa Haa 1000°, 3anonBaT aa ce bhhcabt h 
BHoaeTOBHTe jtbhh, noHBHBa ce aemurr BHauM cne- 
ktt»p, HacTBnBa 6hjio HaxcewaBaHe, a cjiea Toaa ce 
noHBHBaT h yarpaBHoaeTOBHre jibhh. 

KaKTo ce BHxcfta ot KpHBHTe Ha 4>ht. 25, HSJraHBa- 
Hero BTiB BHaHMaxa oSjiacr cBcraBJiHBa caMo Manna 
nacr ot uanaTa enepran, kohto ce H3nycKa ot CBeTe- 
moTo thjio. 
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HaoSmo oTHOCHTejiHO Hatt-rojiHMoro bhahmo CBer- , 
jihhho H3jn.ufiaHe (okojio 45%) ce nojiynaBa npn 
TenmepaTypa 6700*K. npn noBHmaBaHe Ha TeMnepa- 
TypaTa Ha« 6700°K 3HaHHTCJiH0 Hapacrea hhtch3h- 
xertT Ha yxrrpaBHOJicTOBirre jtbhh h b oSuioto 
H3JTBHBaHe npOneHTT>T Ha H3JTb'!B8HCK) BBB B HgH ~ 

MaTa o6jiacr othobo aanoHBa fla HaManHBa. 

Ilo-rope 6 hxe pa3rjie«aHH 3aK0HHre 3a KunraaBe 
ot aCcoJiKWHO nepHO tjijio. Kawro Bene Seine o*6e- 
JIH38HO) b npHpoflaia HHMa aScoJHOTHO nepHH Tejia. 

3aK0HHTe 3a H3JitHBaHe ot peajiHHTe Tejia h saico- 
liure 3a H3JiBHBaHe or aScojnonio nepHo thjio He ca 
eflHH h- ci>mH, o6ane, k8kto noKaSBaT onHTHTe, 
npH BCHHKH Tejia B HpHpOflaTa, KOHTO ca H3TO*UHUp[ 

Ha TemnepaTypHO H3Jn>HBaHe, mia nponopKHOHajmocx 
Me>Kfly H3jn»HBaTCJiHaTa h norjrfcmaTejmaTa cno- 
coShoct Ha thjioto 3a flafleHa wwiwmia Ha BBjmaTa 
h flaflena TeiwiepaTypa. Ta3H 3 bbhchmoct ce onpe- 
nejw or TeM nepaTypHHH 38 koh 3a H3JiBWBaHCTO, 

Kottro mo we «a ce 4»P«yjniP a no cjicahhh hehhh: 

„npH TCMnepaTypHOTO H3jn>HBaHe oTHomeHHero Ha 
cneicrpajiHHH HHTeB3HTeT Ha H3Jir»^BaHeT0 J* kbm 
cneKTp ejihhh Koet^HipieHT Ha norntmaHeTO Ax sa 
flaneHa fltJDKHHa Ha BtJiHaTa h fla^ena tc MnepaTypa T 
e nocTOHHHa BCJUMHHa 3a bchhkh Tejia b npnpoflaTa.“ 

MaTeMaTHHHO T03H 38KOH MOWe m ce H3pa3H 

Tana 



Ot ne<J>HHHnHHia Ha bScojiiotho nepHO thjio cjieflBa, 
ne 3 a Hero A\ = 1 , nopaan Koero B = h h ce 
onpeflejiH no* <J>opMyjiaTa Ha IlJiaHK. 3a bchhkh APY* 
th Tejia cnQKTpajiHHHT Koec&HAHeHT Ha nonrtiAaHe Ax 
e no-MajrBK ot e^HHHiia h nopann TOBa HSjrtHBa- 
TejraaTa hm chocoShoct e no -Marnca ot H 3 Jn>HBaTejiHaTa 
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oioco6hoct Ha aScojiioTHO nepno thjio npa e rma H 
cx>iqa TeMnepaTypa. 

Ako 3a HHKoe thjio Ko4>imHeirn»T Ax e no-MajiiK ot 
e«HHHqa h nocTOHHeH 3a bchhkh hbjijkhhh Ha bbjihh- 
Te j TaKOBa thjio ce Hapnna „chbo h . B npiipo/iaTa HHMa 
Tejia, CBBnaaaiyH no CBoitcTBa ci>c chbhtc Tejia, ho 3a 
orpammeHa ofijiacT ot hbjijkhhh Ha bbjihhtc TejiaTa 
MoraT jja 6i>flaT 6jih3kh ho chbhtc. IIpaKTHnecKH 
,,chb“ e njiaMBKBT Ha BtrjieBOHopoHHTe, Hanpn- 
Mep Ha aiieTHjiena. 3a chbo thjio pa3npejiejieHHeTo 
Ha H3JiT>HeHaTa eHeprHH ctBnana c pa3npcnejieHHeTo 
b cneKTBpa Ha aScojnoTHo nepHp thjio (npn cflHa h 
cinia TeMnepaTypa), caMo ne /iHTeH3HTeTi>T Ha h3jit>- 
HBaHeTo e no-Majr&K. 3a bchhkh peajiHH Tejia, 

, kohto He ca nepHH hjih chbh, norjix>maTejiHaTa 
cnocoSHOCT Ax 33BHCH rjiaBHO ot HtJijKHHaTa Ha 
BT^maxa h TeMnepaTypaTa Ha thjioto T. HanpnMep 
3a Bojicf)paMa norjitmaTejiHaTa ciioco6hoct & no- 
rojiHMa 3a kbchtc, otkojikoto 3a nT>JirnTe bbjihh . 

B ctoTBeTCTBHe c TOBa npn BOjicJjpaMa HHTeH3HTer&T 
Ha H3JiT>VBaHeTO ce OTJinnaBa ot HHTeH3HTeTa Ha 
a6cojn0rao nepHo thjio no-Majmo 3a Ktcirre bbjihh, 

OTKOJIKOTO 3a HBJITHTe BBJIHH. ETO 3aiII0 BOJI(f>paMO- 
BHTe H3JIBHKH ce OTJIHBaBaT no HBHT OT H3JIBHKHTC, 

kohto 6h H3nycKajio aScojirorao nepno thjio: Te ca 
’OTHOCHTejIHO HO-MajIKO HepBeHH OT H3JIT,qKHTe- Ha 
a6cojnoTHo nepHo thjio npH e^ma h esuia TeMnepa- 
Typa. 

IIoHHKOra npaKTHnecKH e no-ynoSHO na ce paSora 
He c HCTHHCKaTa TeMnepaTypa Ha H3JiT»HBaTejiH , a c 
TaKa HapeneHaTa „iiBeTOBa TeMnepaTypa", t. e. c 
' Ta3 » TeMnepaTypa Ha aScojnoTHb nepHO thjio, npH 
KOHTO H3JItHKHTe My Ca 0JIH3KH no *HBHT flO H3- 
JiBUKHTe Ha AanemiH h3tohhhk. CjieHOBaTejiHO 3 a 
BOJHjjpaMa (h BBoSiqe 3a bchhkh MeTajiH) HBerosaTa 
TeMnepaTypa e no-BucoKa ot HCTimcKaTa TeMnepaTypa. 
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2. TEMUEPATyPHH H3TOHHHIXH 
HA CBETJIHHA 

TeMnepaTypHHTe h3tohhhhh Ha cBeTJiHHa MO*e 
«a ce pa 3 «ejiHT Ha flBe rpyrni: ecrecTBeHH h H 3 Ky- 
CTBCHH. B CJltHHeBaTa CHCTeMa Hatt-MOIHHHHT OT 
ecTecTBeHHTe TeMnepaTypHH h3Tohhhipi Ha CBeTJiHHa 

e cjitHneTo. 

Cnopefl cBBpeMeHHHre HayHHH flaHHH cjr&mero 
npeflcraBJiHBa HaropemeHO ra3oo6pa3HO ki»jx6o c 
T eMnepaTypa Ha ii3Jii^BaiH4T8 noBtpxHOCT okojio 
6000°. TeoperaHecKHTe npecMHTaHHa AasaT ocho- 
BaHne fla ce npeanojiara, ne TeiwnepaTypaTa b HeHTtpa 
Ha cji-fcHHeTO e okojio 20 MHJiHOHa rpajjyca npn 
rpaiwajiHo Hajiarane. 

KaKTO e H3BeCTHO } H3TOHHHK Ha CJItHHeBaTa 
eHepniH ca TepMOHflpeinrre peaKHHH Ha npeBptmaHe 
H a BOflopojia b xejra#. „ 

J^HaMerbp x»t Ha ammeTO e paBeH Ha 1 400 000 
KHJioMeTpa, t. e. no Hero Mon<e fla ce Hanece 115 
nfcTH ^HaMeTBpM Ha 3eMHOTO KT>Jl6o (AHaMeTtp^T 

Ha 3eMHTa e okojio 12 000 km). 

KaTo ce 3HanT TeMnepaTypaTa Ha cjitimeBaTa j 

noB'BpxHOCT h pa3Mepirre Ha cjn>HijeTO, JiecHO Monce 
jjja. ce onpejiejiHT no iit>pbhh 3aKOH HHTeH3HTen>T 
Ha CBeTJIHHHOTO HaJItHBaHe H oSlHOTO KOJIHHeCTBO 

CBeTjiHHHa eHeprafl, kohto ce H3jn>HBa ot HHJiaTa s 

CJiSHHeBa noBtpxHOCT. 3a TeiwnepaTypaTa Ha noBT>p- 
XHOCTTa, paBHa Ha 6000° , HHTeH3HTeTT>T Ha HSjTbH- 
BaHeTO e J 0 = 1780 K anlcM % xeK, a kojikhcctboto 
CBeTjiHHHa eHepran, kocto HSJTBHBa 3a 1 cert. HHjiata 

A A \ KCfrJl q 

noB'BpxHOCT Ha cjitHHeTO, e okojio 4,4. 10 ^ eK • c5a 

ce nojiynn tojikoba eHeprHH Ha 3 eMHTa> 6h 6hjio 
HeoSxoflHMO BCHKa cenyHjia «a cp H3rapa b nemme * 

Ha ejieKTpocraHHHHTe TanaBa Maca KaaieHHH BtrjiHma, 
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kohto npcBHiuaBa 3anacirrc ot BT>rjiHma b uhjioto 
3CMHO K'BJlSo. 

KojnmecTBOTo Tonjuma, kohto cjitHi^eTo H3npama 
Ha 3eMHTa, cc xapaKTepH3Hpa c Tana ^apeueHaTa 
CJI^HHCBa nOCTOHHHa, T . e . C KOJIHHCCTBOTO Toiunma, 
kohto 6h na^ajia 3a 1 MHHyra Ha iuiom e^HH KBa- 
ApaTCH caHTHMertp ot 3eMHaTa n 0 Bt>pXH 0 CT, ano 
HHManie aTMoc<J)epa, h aKo Ta3H nnom e pa3nojioH<eHa 
nepUCHAHKy JIHpHO Ha CJIfcHHeBHTe JIBHH. IIOHaCTOH- 
njeM ce npHeMa, He cjn>HHeBaTa nccroHHHa e paBHa 
Ha 1,94 kojiJcm, muh, B ecrecTBeHH ycjioBHH kojih- 
HecTBOTo CBeTjiHHHa eHeprHH, koero HABa Ha 3eMHTa, 
e HCHOCTOHHHO H 33BHCH OT CBCTOHHHeTO Ha aTMO- 
c4>cpaTa, ot BHcoHHHaTa Ha cjiMnero HaA xopH30Hra 
H OT T>TBJia Ha naAaHeTO Hat CJI'BHHCBHTe jtbhh BT>p- 
xy mioima. Hatt-rojumaTa H3MepeHa cto&hqct Ha 
CAi»HHCBaTa TonjiHHa B TepHTopHHTa Ha CCCP e 
1,51 koa/cm *. MUH (TGhjihch). B Apyni nyHKTOBe ca 
nojiyHeHH cjieAHHTe Hali-rojieMH ctoUhocth na cjit>h- 
nesaTa TonjiHHa, naAama ce Ha 1 cm * 3 a eAHa Mrayra: 

TaimceHT — 1,50 kuaJcm 1 muh, MocKBa — 1,48 
koaJcm MUHy IlaBjiOBCK — 1,43 hoa/cm*. muh , ByxTa 
Tbxeji 1,30 koa) cm % , muh. Haft-npoAfcJiHonejiHOTo 
HaCjiioAeHHe b CBeTa (peAHija HenpeKBCHaTH 3 ann- 
CBaHHH) 3a nojiyqaBaHaTa cjrBHneBa TonjiHHa npH- 
HaAJic>KH Ha CCCP h e boacho b IlaBjiOBCK. 

CneKn>ptT Ha HaHcenceim, tbt>pah h tchhh Tejia 
npcflCTaBjiHBa HenpeKtcHaTa HBHija, b kohto ce 
CBABpjKaT eflHOBpeMCHHO BCHHKH BT>JIHH OT BHAH- 
MaTa, HH(J)paHepBeHaTa h yjrrpaBHOJieTOBaTa qacr 
Ha cneKTipa. HHane H3TJiejKAa cneKTBptT Ha HaHte- 
HceHra 3 : Toft e jihhcch cneKTtp h ce cbctoh ot OTfleji- 
HH JIHHHH (HBeTOBe), KOHTO HM3T CTpOTO OnpeflejieHO 
MJJCTO no CKaJiaTa aa ABJiHanurre Ha BtJiHHTe h ck 
pa3flCJICHH OT TBMHH MOKflHHH. BceKH ra 3 HMa 
CBoft, npHCT>xq ca*jo Ha Hero jihhcch cneKrtp. 
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KaKi»B cneim»p hma cjibhacto? Ha npM norncfl 
OTTOBOptT H3rjie>Kfla npOCT. CjTBHHeTO, K8K TO B CH- 
tjkh HaropemeHH ra3oBe, 6 h TpaOBajio Ha HMa jnmeeH 
cneKTBp. OCane cutHijeTO HMa He JiHHeeH, a Henpe- 
KtcHaT cneKTBp, Koftxo noHTH cfcBnafla cbc cneKTfcpa 
Ha aCcojuoTHO aepHo thjio npn TeMnepaTypa oWU“ in» 



Pa3npeHCJieHHCTO Ha CHepmaTa no bi»jihobh ffwi~ 
hchhh b cjrtHHeBHH cneKTBp e noKa3aHO Ha <pnr. 26. 

• b MecraTa, 03HaneHH c mpuxH, cjrBHneBaTa eHepraa 
ce norjrtma b aTMOC<J>epaTa. 

3amo cnwmeTO HMa penpeicBCHaT cneKTBp ? OOh- 
cHeHHero e cnefl ioto: cjtbhhcto npencxaBjiHBa Ha*e- 
jKeno ra30o6pa3HO thjio, b kocto ra30BCTe ca nofljio- 
weHH Ha MHoro rojWMO HaJiaraHe. IIopaflH TOBa 
cneicrtpT>T My, naicro cneicrpHTe Ha TBtpffHre TCJia, 
HMa bha Ha HenpeK’BCHaTa hbhhh. 

OKa3Ba ce, ne cneicrpHTe Ha paapeAeinrrc raaoBe 
hjjh Ha ra30BCTe c Majnca hjit»thoct ce cbctoht or 

OTflCHHH JIHHHH. Ho IHOM HaJIHTaHCTO Ha T8KBB ra3 
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ce noBHiiiH, cneKTpajiHHTe jihhhh aanoHBaT «a ce 
pa3ixiHpKBaT H fla oOxsamaT no-rojiaiw cneKTpajieH 
HHTepBaji (noHBHBaT ce noBeqe qBeTOBe). IIpH 
MHoro rojieMH HajuiraHHH, aocmrainH CTorami h 
noBeqe aTMoc^epn, jiHHeifcHHHT cneKT&p npe MimaBa 
b HenpeKtcHaT. HajiaraHeTo bbb BumiHHTe cjioeBe 

Ha ?™ H ^£ 0CTHra 500 000 aTMOc^pH, a b ueHrtpa 

- 120 000 000 000 aTMoc<J)epH. 

Bee naK, MaKap h cjibhhcbhht cneKTtp e 
HenpeK'BCHaT, Toft e npopH3aH ot mhohccctbo t’bmhh 
jihhhh, HapeneHH „OpayHxo<f)£poBH“ jihhhh Ha 
HMeTo Ha OpayHxo(J)ep, koBto nptB rn e h3vhhji. 

CttuiHHaTa OpayHxotJjepoBHTe jihhhh e 6njia 
Paara/iaiia ejjBa KoraTo 6hji otkpht 33 koht>t 3 a 
norjiHuiaHeTo Ha CBeTJiHHaTa b CBeTeuiH napn h 
ra30Be. Cnopea to3h 33koh bcckh ra 3 (napa) nom- 
n^a HantJiHo onpe«ejieHH jishh, CBoftcTBeHH caMo 
3a Hero. ToBa ca jibhhtc, kohto ra 3 *T (napaia) 

H3JIBHBa B HaJKeweHO CBCTOHHHe. CneKTBptT Ha 
HBHHTe, HflBaiHH ot cjiBHijeTo, e HenpeKHCHaT. 
xlo, npeMHHaBafiKH npe3 cjmraeBaTa o6bhbk3, kohto 
ce chctoh enmo ot HajKCHceHH ra30Be (ho no-MajiKo 
ropeiHH ot arwraeBaTa noBBpxHocr), jitgirre OTnacTH 
ce norjinmaT ot aTOMHTe Ha raaoBeTe b oOBHBKaTa. 

IIopa^H TOBa ocjiaOBaT jibhhtc c bbjihobh hhjijkhhh, 
kohto ce H3Jii>HBaT ot Te 3 H Ha>Ke>KeHH ra 30 Be. Eto • 

3amo B CHOTBeTHHTe MeCTa Ha CJIMHeBHH cneKTHp 
ce noHBHBaT thmhh jihhhh (jihhhh Ha norjr&lqaHe). 

Ome Ha BpeMeTo tt>mhht<5 jihhhh b cjitmieBHH 
cneKTtp flajiH bt>3mojkhoct «a ce onpe«ejiHT xhmh- 
HecKHTe ejieMeHTH, kohto ce HaMHpaT b Ha>Ke>KeHHTe 
ra30Be Ha cjitHHeBaTa oOBHBKa. OcboI tbmhhtc 
JIHHHH CJIBHHeBHHT CneKTfcp HMa H UIHpOKH HBHHH 

1 HH ?5f' I ® pBeHaTa CH o6jiaCT (3ampHX0BaHHTe Ha 
KifleTo JiiHHTe ce norjiimaT ot bohhhtc 
napa b 3eMHaTa aTMoc^epa. 
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06m(HOBeHata eneictpirteCKa KpymKa, CMAafleHft 
b Ha^ajioTo Ha 70-Te roAHHH Ha mhh3jihh Bex ot 
3a6ejieHorrejiHHH pycKH ejieKTpoTexHHK A. H. JIoflH- 
* nm, e noHacTonmeM Haft-pa3npocTpaHeHHHT H3xy- 
ctbch TeMnepaTypeH h3T0hhhk Ha CBeTJiHHa. B Hen, 

KaKTo e h3bcctho, HaHtewirrejiHaTa BOJHppaMOBa , 

HtH«ma ce HarpHBa ot ejieKTpHnecxHH tok ao TeMne- 
paTypa Ha Hpxo cBCTeHe h H3flycxa CBeTjnunia eHep- 
THH. rtofloGHO Ha a6c0JH0TH0 nepHo thjio npn ejie- 
KTpHMecKaTa Kpyuixa, K3kto npn flpyraTe TeMnepa- 
TypHH H3T0HHHAH, HHTeH3HTeTBT Ha H3JrbHBaHeTO 
HapacTBa chjiho c noBHiuaBaHe TeMnepaTypaTa Ha 
HCHHKaTa. npn cbBpeMeHitHTe ejieKTpHHeCKH Kpy- 
ujkh TeMnepaTypaTa Ha HanixaTa flocrgra 3000®K. 

CneKTBpi>T Ha H3jn»HBaHeTo e HenpextcHaT. 

3amo npn HarpHBaHe TejiaTa cbctht ? 

Ha T03H Btnpoc He e TpyAHO fla ce oTTOBOpH. 

KaKTo e H3BecTHO ot rjiasa II>. H3jn>HBaHexo Ha 
CBeTJiHHa ot aTOMHTe Ha bchko BemecTBo craBa npH 
Bi>36y>KAaHeTo hm. Ocbch tobh h3bcctho e> ne 
aTOMHTe b MoneKyjiHTe h MOJiexyjiHTe b Tejiaia ce 

HSMHpaT B nOCTOHHHO ABHHteHHe. JfBHJKeHHeTO e 

Hepa3fleJiHo cboSctbo Ha bchhkh nacraAH, Ha bchko 
B emecTBo, Ha unjiaTa MaTepHH, ot kohto ce ctCTOH 
BcejieHaTa. Ot ABHHceHHeTO Ha Te3H nacnuiH ce 
onpe^eJiH TeMnepaTypaTa Ha TenaTa. • KaTo Harpn- 
BaMe hjih oxjiaaKflaMe KaKBOTO nflae thjio, ycxopn- 
BaMe hjih 3a6aBHMe abkhkchhcto Ha HeroBHTe nacTH- 
HH. 3a ni.pBH ni.T Ta3H mhct>ji e Haxa3aji bcjihkhht 
pycKH yneH M. B. JIomohocob. JtBiDKeftKH c6, 

MacTHHHTe nocroHHHO ce c6jiT>CKBaT eAHa c gpyra . 

Ako TeMnepaTypaTa Ha thjioto e MdjiKa , Te3H c6 JitCKBa- 
hhh He HapyinaBaT o6HKHOBeHOTO pa3nojiOHteHHe Ha 
ejieKTpoHHTe okojio aiOMa. Ho xaxBO cTaBa, axo 
HarpeeM HorexaTa Ha ejiexTpH^ecxaTa Kpyrnxa flo 
BHCOxa TeMnepaTypa, npiraepHO ao 1000°? npH Ta3H 
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TeMtiepaTypa BOJnfrpaMOBirre aTOMH ce abhhot MHoro 
6l>p30 H npH c6jn>CKBSHeTO CH H3nHTB3T CHJIHH 
yflapn. Te3H yuapn He MHHaBaT Bene 6e3 nocjie«aqH 
aa ejieKTpoHHTe b aToiua; BtHiiiHHTe ejieicrpoHH 
npHfloSHBaT H3JIHIHH3 eHeprHH H npeMHHaBaT ot 
. no-6jiH3Ka • opBirra Ha no-flajieHHa — aTOMtT ce 
„B%36y>KAa“. Ilpa npeMHHaBaHeTo hm, oCparao, 
ot BiaCyaeao b Hop.wajiHo ctcTOHHHe ce «3JHHBa 
CBeTjiHHHa eHeprHH c onpe^ejiCHa abjihodhi Ha 
BtjiHaTa (qecroTa). 

MHoroo6pa3Ho e noHacroHiijeM H3noji3yBaHeTo Ha 
eaeKTpHqecKaTa KpyuiKa. Th ocBeTHBayjnmH,3aBo«H, 
Hourama, arpae rojinwa pojin b TexHHKaTa, Me/mmma- 
Ta h t. h. ExreKTpHqecKaTa Kpynma Moace pn ce H3pa- 
SOTH C Hafi-pa3HHHHa MOlipiOCT — OT 0,4 B3T8 no 
50 000 BaTa. OOaqe kojikoto h ga e iieHHa, th hmh 
rojieMH HeflocTartuH. 

KaKBH ca Te3H He^ocTartpH ? 

EjieKTpHqecKafa KpyuiKa c HajKOKHTeraa jKHMKa 
ce H3noH3yBa rjiaBHo 3a ocBemcHHe. OOaqe He 
HHHaTa eHeprHH, kohto HflBa b Hen, ce npeBp&ina 

BBB BHAHAta CBeTJIHHa. BBB BHAHMa CBeTJIHHa ce 
npeBpi>maT caMO 7 — 1 3°/ 0 ot eHepmaxa, pasxoABBHa 
ot KpyniKaTa, ocraHajiaTa eHeprHH ce ry6a 6e3no- 
JiesHo, th ce npeBpima rjiaBHO b hcbhahmh HH<J>pa- 
HepBCHH H yjlTpaBHOJieTOBH jit>hh. 

CneflOBaTCHHO ejieKrpHMecKaTa KpyuiKa A&neq He 
e HKOHOMHMHa . A Afl ce nOBHIUH HKOHOMHHHOCTTa ft 
e MHoro TpyuHO — Hy>KHO e ua ce iiobhiiih Tearae- 
paTypaxa Ha HoraKaia. Ho th h 6e3 TOBa Bene ce 
. aaMHpa noHTH Ha rpaHHuaTa Ha TexHHqecKirre bbsmO- 
hchocth (npH TeMnepaiypa Hap 3000°K BOJHjjpaMBT 
ce H 3 napHBa hhtch3hbho, kocto floBe>Kfla no cwcpa- 
uiaBaue TpaftHoc/rra Ha KpyniKaTa). ToBa hbjiojkhjio 
yqeHHTe ah pa6oTHT ycHJieHo 3a ci>3AaBaHe Ha hobh 
H 3 TOHHHHH Ha CBeTJIHHa. ,/ . 

no 
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T cMncp aTypHflTc cbctjihhhh H3io<tHH&H** pa3ttie- 
flaHH no-rope, ca ochob3hh Btpxy npeMHHaBaneio Ha 
BtTperaHaTa HflpeHa eHepraa h hb ejieKTpHnecKaTa 
eHepruH b cbctjihhh3 ^tpe3 ToiuiuMHaTa eHeprnn, 
kohto cjiyjKH 3a mokahhho crtnano. 

jjnec ca HaMepeHH <J>opMH Ha HenocpeflCTBCHO 
npeMHHaBaHe Ha pasnHnHBTe BHflOBe eHepran b 
CB eTJiHHHa eHeprHH. GBOTBCTHirre hbjichhh cc o6e- 
AHHHBaT OT nOHHTHeTO JiyMHHeCneHiniH HUH „CTyfleHO 
CBeTeHe". 

Hina MHoro pa3jmnHH Tena, kohto cbctht h oe3 
HarpHBaHe, ksto H3nycKai wk# HapencHaTa „cry - 
fl cna“ CBeTJiHHa. Cbctht cbc „CTy«eHa“ CBeTJiHHa 
HJIH, K3KTO ce KB3B8, JiyMHHecRHpaT (Jjoc^op-bT, 

cyji4>HAHTe Ha hhkoh MCTaJiH h flP< 

Hjvia h jkb£Bh opranH3MH , kohto CT>mo H3nycKaT 
„cryfleHa“ CBeTJuma, HanpHMep CBeTymtHTe, hhkoh 
Ji 6 oKO B 03 HH Ph 6 h, KaKTO H HHKOH MHKpOCKO- 
iihhhh opraHH3MH, HaMHpamn ce b Mopaarre borh, 
y kohto cseTeHero ce npeAH3BHKBa npe3 mcxbhhhho 
B i>36y»AaHe — HanpHMep ot mopckoto BtJffieHHe 
HJIH OT BHHTOBeTe Ha KOpaCHTe. H o BT »B BCHHKH 
cjiynan cBeTJiHHaTa ce panoia ot nacTHiurte Ha Beme- 
ctboto — aTOMH h MOJieKyjra, npHBe«eHH no e«HH 
hhh flpyr Ha^HH bt,b BT> 36y«eHO cbctohhhc. 

IIpeflH OKOJIO 200 rOflHHH bchhkhht pycKH yHCH 
M. B. JIomohocob, KaTO H3ynaBaji ecrecTBOTo Ha 
noJinpHHTe chhhhh, npeflnojiowHJi, ne npHHHHHTa 
3a TOBa 3a6ejie»arrejiHO HBJieHHe ca ejieKTpHHHHTe 
H3npa3B3HHH BT>B Bt3flyxa. HBJieHHeTO HOHHpHO 

CHflkne ce othhch kt»m ejieKrpojiyMHHecHCHHHHTa. 
To npeflCTaBJiHBa CBeTem pa3peACH njiacr Bi>3flyx 
Ha BHCOHHHa fleCeTKH H CTOTHHH KHJIOMeTpH Hafl 
3eMHTa, BT>36yfleH or cjiMraeBirre hbh h. IIo-kboto, 
b XIX BeK, yneHHTe H3Bi>pmHJiH MHoroopoftHH 
ohhth 3a H3ynaBaHe npeMHHaBaHCTO Ha eJieKfpiwe- 
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crow tok npe3 ra30Be, kohto flOBejm ao c*3aaBa- 
hcto Ha raaoBH, a area Toaa Ha JiyMHHecyeHTHH imam. ■ 

3. rf3TOHHHK HA CBETJIHHHOTO H3J1T>HBAHE 
HPH ATOMHHH B3PHB 

Kaiao Beqe 6eme OT6ejiH3aHO, cbctjihhhhht hoto- 

HHHK npH aTOMHHH H BOflOpOflHHH B3pHB e eflHH, OT 

bbaobctc TeMnepaTypHH cbctjihhhh h3tqmhhi(r. 

H3T0MHHK npH BB3flyiIIHHH HTOMeH B3pHB i e GBeTe- 
HIOTO KBJl6o 5 a npH Ha«3eMHHH B3PHB — CBCTeiHOTO 
nojiyKi>ji6o. / 

KaKTo h cjiSHneTo, cBeTemaTa o6jiacT npa aTOM- 
HHh H BOflOpOflHHH B3pHB npeflCTaBJIHBa 
ra30Be, nojiyqeHH npH H^peHaTa peaKimn. T h ce 
ctCTOH ot H3napflBaiHHTe ce MaTepnajiH Ha caMaxa 
aTOMHa 60M6a, ot pa3na«x.»iHHTe npoayKTii Ha aTOMHHH 
3apHfl h ot Bi^flyxa, HarpaT npa B3pHBa. Pj3JiHKaTa 
MOKfly CBeTemaTa oSjiacT h cjitimeTo ce cictoh b 
TOB a, ae b cjiBHijeTo HflpeHaTa peaiojHH He npecTaBa 
hh -3a MOMeHT, nopa^H KoeTo cjn»imeTQ H3jn»HBa 
HenpeKBCHaTo CBerjiHHHa eHepran b npofliaateHHe 
Bene Ha n&Beae ot nerapH MHJiHapaa roflHHH. Ocbch 
TOB a, noHeme agpeHaTa peaiajHa b cjiMmero e 
HenpeKBCHaTa, TeMnepaTypa Ha aiBHHeBaTa noasp- 
xhoct ocraBa BHHarn nocTOHHHa, paBHa Ha okojio,' 

6000°. - • ' 

npH aTOMHHH HJIH npH TepMOHHpeHHH B3pHB 
CBeTemaTa o6jiacT hmb npoMemiHBH pa3Mepn h npo- 
MeHJiHBa noBtpxHocTHa TeMnepaTypa; cjiefl B3pHBa 
pa3MepHTe nocTeneHHo ce yBejinaaBaT no onpene- 
JieHa rpaHHBa, a noBtpxHocTHaTa TeMnepaTypa ce 
HaMajiHBa. ITo-noflpo6Ho BT>pxy TOBa me roBopHM 
b cjieflBamaTa rjiaBa. 

3a CBeTemaTa o6jiacr npn 3tomhhh (boaopoahhh) 

B3pHB npaKTHHeCKH BHTKaT CT>mHTe 33KOHH, K3KTO 
h 3a flpyTHTe paarjienaHH no-rope TeMneparypHH 
H3TOHHHUH — 3aKOHHTe 3a a6cOJIIOTHO HepHO THJIO. - 
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TJ1ABA IV 

CBETJIHHHO H3JIT» l IBAHE IIPH ATOMHHH 
B3PHB 

Ilpn aTOMHHH B3pHB ce oT^ejiH orpoMHO kojihw* 
ctbo eneprHH h nopaAH xoBa b mhctoto Ha B3pHBa 
TCMnepaxypaTa HapacxBa oia mhjihohh, a aq>k« h Ha 
ACCeXKH MHJIHOHH rpaAyCH* BCJieACTBHe Ha TS3H 
orpoMHa xeainepaxypa okqjio eAHa Tpexa ox AHJiaxa 
eHeprHH, ocBo6oACHa npn B3pHea, ce oxacjih bt>b 

BHA Ha CBeXJIHHHO H3JIX>HBaHe (na-TOHHO JTBHHCXa 
eHepraa), a ocxaHajiaTa nacx — * bx>b 4 ) °P wa Ha 
yAapHa BtJIHa, paAHOaKXHBHH H3JlBHBaHHH H XOnAHH- 

Ha eHeprnH, kohxo ce oxHacn ox HarpexHH oGjisk. 

HanpHMep 3a axoMHa 6oM6a c tpoxhjiob eKBHBa- 
jichx 20 000 xoHa bbb 4>°P Ma Ha cbcxjihhho h 3 jtbh^ 
BaHe ce oxacahx npH6jiH3Hxejmo 7 MHJinapA* roneaiH 
KajiopHH 1 . C xanoBa kojihhccxbo xoiuiHHa Monce A a 
HarpeHX ox Hyjia rpaAyca ao xeMnepaxypaxa na KinieHe 
70000 xoHa boas. 

HasecxHo He H36yxeaHexo Ha oSHKHOBeHHxe 
GoShh npHnacH (6om6h, mhhh, ch3phah) cbhjo ce 
c&npoBO>KA& ox cbcxjihhho H3jrfcHBaHe, ho xo ce 
pa3JiHHaBa cx>mecxBeHO ot cbctjihhhoxo H3Jit»HBaHe 
npn axoMHHH B3pHB. FnaBHaTa pa3AHKa we>KAy 
o6HKHOBeHHH H axoMHHH B3pHB Ce CBCTOH B TOBH, 

hc b ntpBHH cjiynaii o6maxa enepraH, ocBo6oAOHa ox 
eAHHHija »aca B3pHBHO semecxBo, e mhjihohh itbxh 
no-MaAKa. IIopaAH TOBa TeMnepaxypaxa b mhcxoxo 


1 rojiHMaxa KajiopH* e paaaa m 1000 Majma utnapnsi. 

8 CsCtJXHBHO H3JH*^B»He HPH ATOMHHH BSpHB 
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hh B3pHBa Ha oShkho b eHHTe CoftHH npnnacH nocnira 
csmo 4000 — 5000 rpanyca. Ilpn te 3 h hhckh tcm- 
nepaTypa eHepniHTa, kohto ce OTflejra b-bb 4>opMa 
Ha CBeTJIHHHO H3JI2>*IBaH€ , e HHIQOHOia B CpaBHeHHC 
c eHeprHHTa Ha cbctjihhhoto H3jn>HBaHe npn etomhuh 

B3pHB. 

OcBeH TOBa H3BecTHo e> He oSiijoto kohhhcctbo 
CBeTjiiiHHa eHepraa, kohto H3jn>HBa bchko cbctciho 
thjio, 33BHCH He caMO ot TeMnepaTypaTa My, ho e h 
. npaBO nponopHHOHajrao kekto Ha njioiqra Ha cBe- 
xemaTa noBipxHocr, Tana h Ha BpeMeTo, npe3 Koe- 
TO THJIOTO CBeTH. IIoHOKe iipH oShKHOBCHHH B3pHB 
CBeTemaTa o6jiacr 3aeMa m&jibk o6eM, a caMOTo H3- 
OyxBane e KpaTKOTpatao (xhjihhhh qacm ot ceKyH- 
flaTa), to npa Hero cbctjihhhoto H3jn>HBaHe He 
npHHHHHBa nopa>KeHHH. 

Ct>bt>p uieHO apyra e KapTHHaTa npii 3tomhhh 
B 3pHB. 

n P H aTOMHHH B3pnB npHHHHa 3a pa3pymaBaHeTo 
Ha CBopzoKeHHHTa h nopa3HBaHCTo Ha xopaTa e 
rjiaBHo yflapHaxa BBjma. 06ane cbctjihhhoto h3jit>- 
HB3He MOH<e «a yCHJIH 3HaHHTCJIHO fleflCTBHeTO Ha 
B3pHBa, noHe>Ke npeflH3BHKBa ofirapHHHH y xopaTa 
H JKHBOTHHTe , npHHHHHBB HOHCapH HO MeCTHOCTTS, 

HanacH noBpeflH Ha SoihiaTa TexHHKa h Bi>3iuiaMe- 
HHBa nocrpofiKH. Eto 3anjo cbctjihhhoto hsjibh- 
Bane npn 8 Tomhhh B3pHB e cbujo nopa3HBam 4»Krop. 

3a na ce oqeHH npaBHjrao onacHOcrra ot cbctjihh- 
HOTO H3JIT>HBaHe npH aTOMHHH B3pHB, TpnSBa Ha ce 
pa3rjienaT no-noflpo6HO h3tohhhhhtc Ha TOBa H3JTB- 
HBaHe. 3a Ta3H qeji TpnSBa na ycraHOBHM npenn 
bchhko noBtpxHocTHaTa TeMnepaTypa h pa3MepHTe 
Ha CBereiqaTa oCjiacT, a ocbch tobs h nponmjKHTeji- 
HOCTTa Ha CBeTeHexo. 

Hie HanoMHHM oiqe BeHHajK, He non cbctj ihhh o 
H 3jn>HBaHe npn axoMHHH B3pHB cepa36Hpa H3jn>HB&He 
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8 HH4>patiepBeHftTav - BHAHMftTa h ynTpaBHoaero? 

B8T8 ofwiacT aa cneicnpa. r 

1 . TEMIIEPATyPA H PAJJHyC HA GBETBIHATA 
OBJIACT 

HeKa CH npnnOMHHM, HC aTOMHHHT B3pHB MOJKC 
Aa nporaBeACH bbb Bt3Ayxa, Ha noBtpxHO- 

crra Ha 3eMHTa (BOAaTa) h noA 3CMHTa (BOAaTa). 

B cfcOTBeTCTBHe c TOBa pa 3 jm^aBaMe Bts^yuieH, 

H8A 3CHCH (HaABOAeH) H IK>A3eMeH (BOABOAeH) B3pHB. 

B 3aBHCHMOCT OT BHAa Ha B3pHB8 BBHHIHHHT H3rjieA 
Ha B3pHBa h xapaKTeptT Ha nopaateHHHTa ca pa3JiH- 
mhh. HanpHMep npH BB3AyniHHH B3 phb paAHoaKTH- 
• bhoto 3apa3HBaHe Ha MecTHoerra e no-MajiKO, otkoa- 
KOTO npH HaA3eMHHH (HaABOAHHH) HJIH HOA3CMHHH 
(nOABOAHHH) B3pHB . OOpaTHO, CBCTJIHHHOTO H3A1>- ^ 

MBane mohcc a» He ce civmTa 3a nopa3HBain <J>aKTop 
npn HOA3eMHHH (noABOAHun) B3pHB, HO cfaBa eAHH 
OT OCHOBHHTe HOpa3HBaHflI <t»KTOpH npH BT>3AyHI- 
HHH H HaA3eMHHH B3pHB. BtB Bp%3K8 C TOBa me 
pa3rjieAaMe cbctjihhhoto H3jn>HBaHe npn Bt3Ayui- 
HHH H H3A3eMHHH aTOMCH B3pi}B . 

Ilpn B3pHB Ha aTOMHa 6oM6a bbb BMAyxa ce 
o6pa3yBa CBerema o6nacr bib <jK>pMa Ha kbji6o, 

KoeTO H3BecTHO BpeMe CAeA B3pHBa ce yBejinnaBa 
BCTpaHH AO HHKOAKOCTOTHH MCTpa B 38BHCHMOCT 

ot KaAHCtpa Ha aTOMHaTa 6oja6a. C yBenmia- 
BaHC Ha CBeTemaTa oCjiacT noBtpxHOCTHaxa TeM- 
nepaTypa cnaAa. IIpH6AH3HTeAHOTo H3MeHCHHe Ha 
TeMnepaTypaTa h Ha paAHyca Ha oraeHOTo kt.a6o 
3a aTOMHa 6oM6a c tpothjiob eKBHBajieHT 20 Q00 e 
noKa3aHO Ha 4 >ht. 27. Ha rpa<J>HKa no xopH30irran- 
HaTa oc e naHeceno BpeMeTO b cenyHAH, a no Bepnr- 
KajraaTa oc otahcho — paAnyetT Ha orneHOTO kui6o 
b jaerpH, a otjihbo — noB'BpxHOciHaTa hm TeMnepa- 
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Typ«. Or rpa<J)HKa cc BHHma, Re okojio eflHa ctothb 
R acT ot ceKyHflaja cjie/j BspaBa noBBpxnocTHaTa 
TeMnepaTypa Ha oraeHOTo kbji6o HaMajiHBa m 2000°K. 
AlajiKo no-KtcHo noBspxHOCTHaTa TeMnepaTypa ot- 
hobo ce noBHinaBa h kt>m MOMem-a 0,2 — 0,3 cen. 
flocrara npH6jiH3HTejiHo 8000°K, cjiefl kocto othobo 



HocreneHHo HaMajiHBa. 3a na ch oOhchhm to3h 
aaKOH 3a H3MeHemie Ha TeMnepaTypaTa, me pa3rjie- 
ff&Me no-noflpp6Ho npopeca Ha o6pa3yBaHeTo h pa3BH- 
TpeTO Ha orHeHOTo kbji6o. 

Ka3axMe, Re npa B3pHBa Ha a-roMHaTa 6oM6a 
TeMnepaTypaTa b mhctoto Ha B3pHBa hocthtb mhjihohh 
rpaaycH. IIpH sXaaaBa orpoMHa TeMnepaTypa hc- 
ycnanaTa fla ce oTflejm nacr ot aTOMHHH 3a paa, 
o 6 anBKara a bchrkh apyra aeTaftjia Ha 6oM6aTa 
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ce H3napHBax. TeMnepaTypaTa Ha napHTc c cw» 
xaKa MHoro bhcokb. Te H3nycKaT h3jii>hkh, qattro 
cneim>p oSxBaiqa urapoK bbahob Anana30H, bkjho- 
HBam flajieHHHTe (c ronuMa flUi«HHa Ha BiJiHaTa) 
HH^panepBeHH jtbhh, bhahm 8T8 oOnacr, yjrrpa- 
BHOJieTOBaTa oSjiacr h peHTreHOBHTe jtbhh. Haft- 
rojiHMo e o6ane kojimhcctboto pa peHTreHOBHTe 
jitHH, kohto ce norjitmaT ot BB3AyuiHHTe HJiaCTOBC, 
3ao6HKajiaiHH HenocpeflCTBeHo 6oM6aTa . Bcjiescmte 
Ha TOBa Bt 3 flyx , i>T ce HarpHBa ao cBeieHe. BB3flyxi>T 
3anoHBa Aa cbcth (npa HajiHHue Ha a30THH okhch h 
A pyrH npHMecH, o6pa3yBaHH npn B3pHBa), iqoM 
TeMnepaTypaTa My aocththc kt>m 2000°K. IIpH no-Ha- 
TamuHOTO nonaMBaHe Ha TeMnepaTypaTa Ha Bi>3Ayxa 
to ft caM aanonsa pa Hanyaca h3ahhkh, kohto ce 
ljormtmaT ot HCHarpeTHTe Bi»3nyiHHH nnacroBe. 

HanpHMep npn TeMnepatypa 30 000° BT»3nyxi>T 
sene 3anoHBa pa nanycKa h3at>hkh, rojiHMa nacr 
ot kohto ce norjitmax ot cneABaiHHTe Bi>3flyuiHH 
nnacTOBe. no TaKHB hhhhh h3ht>hkhtc ot Hawewe- 
HHTe B3PHBHH npOflyKTH npeflHSBHKBaT nocn MO- 
BaTeneH nponec Ha HarpHBaHe Ha BT»3nyxa. To3H 
npouec npoTHHa toakobb 6x>p30, ne cneA hhkojiko 
MHK poceKyHAH (mhahohhh hbcth ot ceKyHAara) 
Ha mhctoto hb B3pHB8 ce oOpasyBa ceeTema o6abct 
bt>b (JjopMaTa Ha kbjiOo, cbctohiho ce ot HajKemeHH 
B3PHBHH npOAyKTH H BH3Ayx. MoneKyAHTe Ha 
Te3H BemecTBa ca pa36HTH Ha htomh, a aTOMHTe ca 
ftoHH3HpaHH. Cjiep 0,0001 cex. pappycbr m omeHo- 
to kba6o HapacTBa Ha okojio 15 m, a noBi>pxHocTHaT£ 
TeMnepaTypa Aocrora okoao 300 000®K.\Bi»b bchhkh 
TOHKH OT oraeHOTO KT>a6q, BKJHOHHTenHO H no BBHHI- 

H8Ta noBtpXHOcT, TeMnepaTypaTa e hqhth ennaKsa, 
noHence eneprHHTa MOHce a* ce pa3npocrpaHHBa 
mhoto StpjKe Me»ny bcckh ABe tohkh Ha kbaOoto. 
Tanosa kbjiGo c eAHansa TeMnepaTypa bt>b bchhkh 
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WWffl ce Hapirca xomotcpmhhho KinSo. Hajrara- 
Hert> Ha ra30Bere Ha noBtpxHocna Ha kt>ji6oto ce 
pa 3 JmHaBa paano ot HajiaraHeTo h njuraocrra Ha 
qkojihhh Bi> 3 Hyx. BciteflCTBHe Ha TOBa oraeHOTO 
KBJ160 ce pa 3 UIHpHBa CBC CKOPOCT, 3 H 3 HHTeJIH 0 no- 
rojiHMa OT CKopocrra Ha 3 ByKa (340 M/cex), KaTo 
CBHBa okojihhh Bt3flyx. CBHBaHeTo ce npe^aBa ot 
m>pBBH BT>3flyuieH nnacr Ha cjieaBanurre. Koraio 
CKopocrra Ha npeaaBaHe Ha eHepnorra qpe3 h3jit>- 
HBaHe craHe no-Majuca ot CKopocrra Ha paanrapasaHe 
Ha ra 30 BeTe, o 6 pa 3 yBamn CBeTemaTa oGjiacr, bt>b 
B i 3 flyxa BT> 3 HHKBa crtCTHTejiHa BBJtHa, HapencHa 
yflapHa Btjma. 

IIpeflHaTa rpaHHpa Ha crtcTHTejiHaTa (yaapHaTa) 

BT»jiHa ce HapHHa <f>poHT Ha yaapHaTa Buma. B 
3aBHCHM0CT OT p83CTOHHHeTO flO qeHTBpa Ha B3pHBa 
H KajiHOtpa Ha aTOMHaTa 6om6b HanuraHero, njrbTHo- 
crra h TeMnepaTypaTa Ha B?>3ayxa bt>b (ppoma Ha 
yflapHaTa bt>jih8 ce yBenHHaBaT pa3KO B cpaBHemie 
c OKOJiHHH Bt3flyx. B HanajiHHH MOMeHT Ha o6pa3y- 
BaHero Ha oraeHOTO kbjiGo CKopocrra Ha jtbhhctoto 
HarpaBaHe Ha BMaymHHTe' njiacTOBe h CKopOcrra 
Ha 4>pOHTa Ha yaapHaTa Bijraa ca e«HaKBH, nopaan 
Koero (ppoHTbT Ha BT»jmaTa ciBnaaa c noBtpxHO- 
CTTa Ha XOMOTepMHHHOTO KI.J160. Caea crror^H** Ha no- 
BtpxHocTHaTa TeMnepaiypa Ha kt,ji6oto ao 300 000°K 
CKopocrra Ha <J>poHTa Ha yaapHaTa Btjma craBa 
no-rojiHMa ot CKopocrra Ha hshhctoto HarpaBaHe 
Ha BT»3ayuiHHTe ruiacTOBe. Opoim-iT Ha yaapHaTa 
Bijma H3jiH3a npea noBipxHocTTa Ha xomotcpmhh- 
hoto ki.ji6o. 06ane TeMnepaTypaTa bhb (pponra 
H» yaapHaTa Btjma, bOycjioBena ot CBHBaHeTo, MaKap 
H nO-HHCKa, 0TKOJ1KOTO B XOMOTepMHHHOTO kt.ji6o, e 
TOJIKOBa BHCOKa, He BT>3ayXT>T B Hen cbcth. * 

H Tana cjiea H3MHHaBaHe Ha okojio 0,0001 cex. ot 

HanajSEtHH MOMeHT Ha B 3 pHBa OKOJIO XOMOTepMHH- 
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hoto Kbi 160 ce o6pa3yBa 6i>p30 yBejnraaBam ce 
njiacT ot CBerem, ho no-JKunco HaropemcH Bt33yx, 
o6pa3yBaH ot 4>poirra Ha 'yflapHaia Burn. noHcwe 
<J)poHTT>T Ha ynapHaTa BtJiHa cbcth, to& npeACTa- 
BJiHBa He caMO h3tohhhk Ha cbctjihhho H3jn.qBaHe, 
ho h norjttma chjiho npCMHHBBamHTe npe3 Hero 
H3JTBHKH, t. e. cjijokh KaTO CBoeo6pa3eH eKpaH 
(nperpaaa), Koftro He nponycxa nacx ot eHepruaja, 
HflBama ot noBene HarpHTOTO xomotcpmhhho Kbn 6 o . 
3a TOBa cnoinaraT h a30THHTe okhch, kohto ce o6pa- 
3yBaT bt»b <J>poHTa Ha yaapHaTa Erwraa npH Harpn- 
BaHe Ha B*3«yxa «o bhcokb TeMnepaTypa. B hhkoh 
HyjKflecrpaHHH h3Tohhhhh HanpHMep ce Ka3Ba, He 
npH b3phb Ha aTOMHa 6oM6a c TporanoB eKBHBajieirr 
20000 TOHa ce o6pa3yBaT okojio 100 TOHa aaoreH 
nBvoKHC, Koitro npeAcraBJiHBa chbokb^hb raa. Aao- 
THirre okhch ca HenpoapaHHH 3a bhahmhtc JrbHH. 
CjienoBaTejiHO ot MOMeirra 0,0001 cat . hobt>pxhoct 
H a CBeTemoTO kui6o CTaBa $ P ohtht H a ynapHaia 


BUiHa. • • 

C pa3npocTpaHHB8HCTO na <|>poHTa Ha ynapnaTa 
Bwma HajwraHeTO h TCMnepaTypaTa b Hero cnaaaT; 
h Hanpaa HacraiBa momcht, Koraro HajiHranero h 
T eMnepaTypara craBaT TomcoBa hhckh, BH 3 flyxr»T 
npecraBa m CBera. Tobb ctoTBeTCTByBa Ha BpeMe 
npH6HH3HTejrao 0,01 h na MHHHMyMa Ha Kpn- 
sara, jwieHa hb <J>ht. 27 , t. c. hb Tewnepaiypa b-bb 
(hpoHTa 2000°K. OTKBCJieKa ot epeMe “ ejkTOr ' 
HanajiHHH momcht na B 3 P HBa h MOMeirra 0,Ol cat . 
me HapnqaMe m»pBH nepHon ot paaBHraero na 

oraeHOTO ki>ji6o. ’ . '.i. ' 

KaKBO craBa no-HaTarBK, cjieff KaTO (Jjpohtbt. na 

y^apHaTa B^jraa npecraBa fla cbcth? Ot tosh 
3 anoHBa btophht nepnoff ot pasBHTHcro Ha CBeremara 
oOjxacT. nonewe BMffyxM BM 4 >poHTa Ha 
HToma ne Mo*e Bene «a «un»HBa, a cjieAOBarejmo 
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h m norjitma h3jii*hkh, to# nocTeneHHo crasa 
npo3paqeH. IIopaftH tobh (JjpoHTM 1 Ha ynapHaTa 
BXkjina npecraBa jj , a 6i>ne nperpa^a 3 a H3jiT>m<HTe 
ot BMpeiiiHaTa, noBene Harpjrra HeHTpajraa ogjiacT 
(ki>jt6o) na B3pHHa> KOHTO cera craBa BHAnwa, cjie# 

KaTo ^ocmrHe pa#Hyc okojio 100 m. Cjie/j MHHHMyMa 
TeMnepaTypaxa Ha orHeHOTo .kt>ji6o othqbo 3anoHBa 
fla ce noKaHBa, AOKaTo ce H3paBHH c TeMnepaTypaxa 
HE XOMOTCpAUMHOTO K2>Jl6o . XoBE AOBOKAE AO IlOJiy- 
iaB8He he MaKCHMajma xeMnepaTypa* paena Ha 
7000 — 8Q00®K. CjieA MancHMyMa ot MoweHTa 0,2 
“ °> 3 ceK * TeMnepaTypaxa Ha CBexemaTa o6jiacx 
aanoHBa othobo aa cna^a BcjiencTBHe Ha 3ary6aia 
Ha eHeprHH nopaAH H3JiT>HBaHeTo h nopaAH oxjia>KAa~ 

Hero Ha Harpeurre ra30Be 'b orHeHOTo k*.jj6o b 
peayjrraT na pa3HiBpeHHeTo My. IIpe 3 tosh nep»oA 
ot pa3BHTHeTo Ha orHeHOTo kt.ji6o paaMepHTe Ha 
kt,ji6oto ce yBeAHHaBaT 3a CMeTKa Ha jibbhctoto 
H arpaBane Ha Bt3flyuiHHTe njiacTOBe. IIph6jih3h- 
TejiHO eAHa cei<yHfla B3pHBa TeMnepaTypaxa Ha 
orHeHOTo kbji6o ce HaMajiHBa «o 5000°K, a pa 3 Me- 
, pare Ha kt>ji6oto craBaT noHTH MaKCHMajnm ; pd/ m ye^T 
my AocTHFa okojio 150 m {bchhkh abhhh ce oraacHT 
3a 6oM6a c tpothjiob eKBHBajieHT 20 000 TOHa). 

OrHeHOTo kt.ji6o CBeTH okojio 3 cex. 3a tqbb 
B peMe pa«HycBT Ha orHeHOTo kbji6o Aocrara 200 m 
, H noBene. B 3aBHCHM0CT ot KajinOtpa Ha aTOMHaTa 
GoH6a orneHOTo kbjiOo Aocrara b MOMeirra Ha Aja- 
KCHM3JIHOTO CH pa3UIHpeHHe HHKOJIKOCTOTHH H flaJKC 

hhkojiko xhjihah MeTpa b AnaMeTBp. 

C pa3uiHpHBaHeTo Ha CBeTemaTa oOjiacT HJitTHOcrra 
Ha ra30BeTc b Hen ce HaMaAHBa h CTaBa no-Majina ot 
iui’BTHocTTa Ha okoahhh Bi>3Ayx. IIopaAH TOBa 
CBexemaTa o6a8ct ce BAHra Otpso Harope noAoOHe 
Ha 6anoH. CKopocrra b HanaAOTO Ha H3AHraHeT0 
AOCTHTa 100 M B C€K . OkoaP 10 C£K . CJICA B3piIBa 
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caeTemaxa oSjiacT Hanx>JiHo yracBa. B to3h momcixe 
Th ce HaMHpa npn6jiH3HreJiHO Ha bhcohhH3 450 m 
Has TOHKaTa Ha B3pHBa. OCpaayBa ce Bx>pfon, 

KOjStO CX.S1.pHta H3CTHB8IHH Fa30BC, BOflHH napH H 
H3CMyKB3H OT 3eMHT8 EtpaX. IIpaXX.'F H a30THHHT 
SPyoKHC npwsaBaT Ha oGjiaxa chbkbb oTTeHX>x. 

KoJWHecTBOTo npax b otwiaxa 3 abhch ot BHCOHHHaxa 
Ha 8TOMHHH B3pHB. Ako oraeHOTO kx.ji6o AOriHpa 
aeMHTa, H3napaBa ce h ce OTHaca ot Hero 3HaHHxejiHO 
KOJiHHecTBO npx»CT. Jobs wo*? sa ce HJirocTpnpa cx,c 
csesHHxe HH(f»pH. 

HeoSxoflHMaTa eHepraa 3a HarpaBaHeTO h H3napa- 
BaHeTo Ha roicT>xa, xoftxo Moxte sa ce cwirra THnaneH 
npeflCxaBHTeji Ha CBcraBHHTe nacra Ha noHBaTa, 

e paBHa Ha 2700 KctAji. CjieaoBaTejiHO, axo 5®/ 0 ot 
eHeprHHTa Ha aTOMHaTa 6oM6a (tpothjiob exBHBaneHT 
20000 TOHa) ce H3pa3xoflBaT 3a H3napflBaHe Ha 
noHBaTa, b oraeHOTO xx.ji6o me ce HaMHpaT b ra30- 
o6pa3HO cx>CTOHHHe okojip 360 TOHa iihcx.k. CKopocrra 
Ha H 3 SnraHeTO H a oSjiaxa 33bhch ot kojikhcctboto 
eHepran, oTsenena npn B3pHBa bt>b <£opMa Ha CBe- 
tjihhho H3Jix.HBaHe, ot TeMnepaTypaTa h iuix.THOCTTa 
Ha OKOjranTe BX>3syiiiHH cjioeBe h ot cxopocTTa h 
nocoxaTa Ha BHTi>pa. 

H3SHramHHT ce cues oGnaxa bt»b bhs Ha ctx>ji 6 
npax My npnaaBa xapaxTepnaTa rx.-6oBHSHa (J)opMa. 

KaTO socTHrae bhcohhh3 10 — 15 km, o6jiaxx»T ce 
pa3uiHpHBa BCTpaHH.- 06jiaxx»T cx.flx.pjxa orpoMHO 

XOJIHHeCTBO paSHOaKTHBHH IipOflyKTH OT B3pHBa, 
nopaflH xoeTo CTaBa h3tohhhx Ha paflnoaxtHBHH 
H 3 :iT>HBaHHH. C TeneHHe Ha BpeMeTo Toft ce pa3ceftBa, 
a pasHoaxTHBHHTe npoflyxTH naflaT nacTHHHO Ha 
3eMHTa h h 3apa3HBaT. no pa3BHTHeTo Ha cBeiemaTa 
oCjiaCT HaS3eMHHHT B3pHB He Ce pa3JIHHaBa ot Bx^sy- 
uihhh. Pa3jraxa HMa bx>b bx.hihhhh H3rjies Ha B3pHBa. 
n P H HasaemHHH B3pHB, xaxxo Bene ce xa3a b rjraBa I , 
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ce noHBHBa cBeTemo nojiyKtjiGo bmccto Ktjifo. 

Ha>Ke>KeHHTC b3phbhh npoflyKTH hmst mhoto bhcoks 
T eMnepaTypa h npH Aonnp etc 3eAurra pa3Ton«BaT 
ropHHB ft miacr. Pa3ToneHaTa noHBa ce CMecBa c 
paaHoaKTHBHHTe npoflyKra ot flejieHHeTo, pa 3 - 
XBtpjiH ce OT yflapHaTa Btjraa h 3apa3HBa mcctho- 
CTTa. Cjica H3CTHBaHeTo Ha nptCTTa ce 06pa3yBa 
paflHoaKTHBHa crypna. IIopa3HBamoTo ^eftcTBHe Ha 

CBeTJIHHHOTO H3JItHBaHe npH 3€MHHH B3pHB e HO- 
MaJIKO, OTKOJIKOTO npH Bt3£yiHHHH B3pHB, Ttft KaTO 
aacT ot CBeTJiHHHaTa eHepraa OTHBa 3a pa3TonaBaHe 
Ha nowaTa, a flpyra *iacT ce noratma ot npaxa, 
noBAHniaT ot y^apHaTa BtJiHa. 

n?H Bt3flymeH B3pHB Ha aTOMHH 6om6h c no- 
tojihm KajuiStp Bom Ha BOAopoAHa 6oM6a ce o6pa- 
3yBa CBeTema o6jiacr ctmo BtB 4>op»ia Ha KtJi6o, 
ho c no-rojieMH pa3MepH h no~npoAtJDKHTejiHo 
CBeTeHe, otkojikoto npn B3pHB Ha aTOMHa 6oiti6a 
C TpOTHJIOB eKBHBajieHT 20 000 T 0 H 3 . OpHeHTH- 
poBtHHo MOJKe Aa ce npueMe, ae paAHyetT Ha onie- 
hoto KtjiSo e nponopAHOHajieH Ha KySHWHHH KopeH ot 
TpOTHJIOBHH eKBHBajieHT . CjieAOBaTejIHO, ano e H3Be- 
creH MaKCHMajiHHHT paAHyc Ha oraeHOTo KtjiSo 
(200 m ) 3 a aTOMHa 6oM6a c tpoihjiob eKBHBajieHT 
20 000 TOHa, Moace Aa ce Haiwepn paAHyetT Ha orae- 
hoto KtJiOo Ha aTOMHa 6oM6a c KaKtBTo h Aa e 
KajmCtp. Ha h3hhcjihm HanpHMep paAHyca Ha 
omeHOTo KtJiCo Ha BOAopoAHa 6oM6a etc 100 ntTH 
no-rojiHMa moihhoct (tpothjiob eKBHBajieHT 2 mhjiho- 
Ha TOHa). KaTO H3BJieHeM KyOnHeH KopeH ot otho- 

3 

uieHHeTo Ha TpomnoBHTe eKBHBajieHTH (^100), me 
nojiyuHM hhcjioto 4,65. Karo yBejiHHHM 4,65 ntm 
paAHyca Ha orneHOTo Ktji6o Ha aToamaTa 6oM6a c 
TpOTHAOB eKBHBaAeHT 20000 TOHa, me nOJjyHHM 
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pagnyc Ha oraeHOTO kbjiCo Ha BogopogHaTa 6oM6a 
okojio 900 M. 

H Taxa npn 8tomhhh h BogopogHHH B3pHB h 3 to- 

MHHK Ha CBeTJIHHHO H3JTBHBaHe e CBeTeiga ofijiaCT 
BIB 4>opwa Ha KBJ160 (nojiyK-BJiOo) c H3MeHHiga ce b 
OTflejnurre MOMeHTH nOBtpxHOCTHa TCMnepaTypa. 

* Pa3MeptT Ha TOBa kt»ji6o ci>mo ce H3MeHH, , KaTO 
MaKCHMajmaTa jjy ctoUhoct 38bhch ot cToftHocrra Ha 

TpOTHJIOBHH eKBHBajieHT. 

Cera me onpegejnuw nijraara eHepnui, HSjrtHBaHa 
ot omeHOTO ki»ji6o b okojihoto npocrpaHCTBO. 

2. HT.JIHA EHEPrHH, KOHTO H3JHTOA 
OrHEHOTO KtJIEO 

KojiHHecTBdHa oqeHKa Ha HSjUHBaHeTO ot kocto 
h ga e CBeTemo thjio, nogHHHHBamo ce Ha 3aKOHHTe 
3a H3Jii»HBaHe ot aOcojnoiHO nepHO thjio, Mowe ga ce 
HanpaBH JiecHO, ano ca h 3 bccthh TeMnepaiypaTa h 
nOBtpXHHHHTa Ha TOBa THJIO, K3KT0 H npOgtJIJKH- 
TejiHOCTTa Ha CBeTeHero. 

Ta3H ogeHKa ce npaBH ocoOeHO JiecHO, ano Tewne- 
paTypaTa h noBtpxHHHaTa Ha thjioto ocraBaT He- 
H3MCHHH b npogeca Ha cBeTeHeTO . B to 3 h cjiynaft 
ntHHaTa eHepran, kohto H 3jr&HBa oraeHOTO KtJi- 
60, ce HaMHpa KaTo npoH3BegeHHe ot HHTeH3HTera 
Ha H3jn>HBaHeTo 3a egramga njioig ot noBtpx- 
Hocrra Ha kt>ji6oto h npogr.ii>KHTejiHOCTTa Ha CBe- 
TeHeTO. 06ane b HauiHH cjiynaft h HHTeH3HTen>T, 
h noBtpxHHHaTa na kbjiOoto ce h3Mchht b npogeca 
Ha aTOMHHH B3pHB . Tyn H3HHCJieHHHTa ce npaBHT 
no OTgejiHH KpantH o-nebciiegH ot Bpeitte, 3a kohto 
T eMnepaTypaTa h noBtpxHHHaTa Ha kbjiSoto MoraT 
ga ce npHeMaT 3a hoctohhhh. 3a ga ce onpegejni 
nBJmaTa eHepran, kohto ce H3jrtHBa npe3 ga- 
hoto BpeMe, goKaTO oraeHOTO kt>ji6o cbCth, 
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CT0ftH0CTHTe Ha eHepmaxa, Hstuawm sa 

OTflejiHHTe OTKtcjiemi ot BpeMe. 

H3qHCJ1HM nt>jiHaTa eHepran, kohto 

Sa c T 0rHeH0T0 KtJl6 ° "PH bsphb Ha aTOMHa 
OM6a c TpoTnjioB eKBHBajieHT 20 000 tohh. Bta 

osa Ha rpa<J)HHHTe 3a H3MeHeHHe Ha TeMnepaTypaTa 





&W. 28. H3MeHeune Ha enepraHTa, kohto ce H3ji*bHBa 
ot aHJiaTa HOB'bpxHOCT Ha orHeHOTo ki,ji6o 


h paAHyca Ha orHeHOTo ki>ji6o, fla^eHH Ha (Jjht. 27, 
H KaTO H3noJi3yBaMe itt>pbhh 3anoH 3a H3JTbHBaHe 
, OT aOcojiioTHo HepHo THJIO, necrpoHBajue KpHBaTa 
Ha H3MeHeHHeTo Ha CBeTjiHHHaTa eHepraa, h3jibh- 
BaHa OT HajiaTa HOB'bpxHOCT Ha oraeHOTO kbji6o. 
Ta3H KpHBa-ce BHnoja Ha (Jmr. 28. Ha (J)ht. 28 no 
xopH30HTajiHaTa oc e HaHeceHo BpeaieTo b ceKyHflH, 
a no BepTHKanHaTa — KOJinnecTBOTo cbctjihhh 3 
eneprHH, H3Jn>HBaHa ot HHjiaTa noBBpxHOcr Ha 
orHeHOTo KBJ 160 BBB BceKH «a«eH momcht. ILiomja, 
orpaHHHeHa ot KpHBaTa h xopn30HTajiHaTa oc, me 
Aafle nbJiHOTO kojiuhcctbo CBeTjunma enepriH*, 
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Koaro HaRSTOa omeHOTo ki>ji6o npe 3 spenie na 

3a aTOMHa 6oM6a c TpOTHJIOB eKBHBajieHT 
7 000 TOHa T0Ba KOJlH^eCTBO e npH6jlH3HTejmo 
/ MifJiHap^a rojieMH KajiopHH. 

Karo ce H3noji3jrBa RpHBaTa, noKa 3 aHa Ha Aht. 28, 

Jtccho Moace fla ce H3 hhcjih kojihhcctboto eHeprHH, 

HSJTBHeHa OT OrHeHOTO KfcJlSo B KOfiTO H«ae OTKB- 
cjwk OT BpeMe t. 3a xa3H qeji e noTpeSHO m ce npe- 
CMeTne njiomra, Jie>Kama H a 3 Hero. Tean npecMHTaHHH 
Aasar bisIwojkhoct Aa ce Hawepn Bpewero cjien 
B3pHB3, npes KoeTO ce H3JH.HBa OT OrHeHOTO KT>Jl6o 
ochobhoto KojraraecTBo CBeTjiHHHa eHeprHH. Toea 
BpeMe TpnCBa ga ce 3Hae c oiviefl Ha npaBHHHaia 
opraHH3apHH na npoTHBoaTOMHaTa 3amHTa. 

HanpaBeHHTe no to3h Hamm npecMHTaHHH Bi 3 
ocHOBa Ha KpHBaTa, noKa3aHa Ha 4mr. 28, flaBai 
BB3MOHCHOCT «a Ce CTHTHe flO CJieflHHTe B3JKHH 33 
npaKTHKaTa h3boah: 

1. B^npeKH ne b h&pbhh momcht cjiefl B3pHBa 
tflo t — 0,01 cm. — nipBH nepnofl ot pa3BHTHero 
Ha OrHeHOTO kbji6o) noBBpxHocraaTa TeMnepaTypa 
Ha orneHOTo kbji6o e MHoro rojiama, nponeHTBT 
H3Ji-bHeHa CBeTjiHHHa eHepriw 3a tobb speMe otohmo 
oomoTo KOJiHHecTBo CBeTjiHHHa eHeprHH, kohto ce 
H3jn>HBa npe3 hhjioto BpeMe Ha CBeTeHe, e MajitK h 
ctcTaBJiHBa npH6jiH3HTejmo 1 °/ 0 . ToBa ce o6h- 
ci^Ba c KpaTKOBpeMeHHOCTTa Ha nT>pBHH nepHOfl. 

2. noHTH HHjiaTa CBeTjiHHHa eHeprHH npH aTbMHHH 

B3PHB ce H3JiT>HBa ot orHeHOTo kbji6o npe3 CJieHBa- 
> (BTOpHH nepHOfl) OT HeroBOTO p33BHTHe, KaTO 

rjiaBHaTa nacr (80 — 85 °/ 0 ) ot CBeTjunmaTa eHeprHH 
ce H3JIBHC3 npe3 ntpBaTa ceKyHfla cjien B3pHBa, a 
ocTaHajiaTa nacx (20— 15°/ 0 ) ce H3.jibhb3 npes B pe- 
MeTo ot 1 ao 3 cm. cjien B3pHBa. 
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1 cnEKTfcPj HA^CBETJIHHHOTOiH3JI'b < fflAHE 

B npeflHiiiHHH pa3fleji ycraHOBHXMe, He noHTH 
iiCTna ffl (99 °/ 0 ) CBeTJiHHHa eHepruH npn stomhhh 
B 3pHB ce H3jn.^Ba npe3 BpeMero ot t = 0, 01 cex., 
pp t = 3 cex., a 80—85 °/ 0 ot hch ce H 3 Jit«Ba 3a 
BpeMeTO ox t = 0,01 cex . pp t — 1 cbk. cnefl 
HaqajiHHH momcht Ha B3pnBa. Bt>3 ocHOBa Ha rpa- 
4>HKa 3a H3MeHeHHe Ha TeMnepaTypaTa Ha orneHOTo 
kt.ji6o, paptH Ha 4 >ht. 27, jiecHo e fla ce npccMerae 
KaKBH noBtpxHOCTHH TeMnepaTypH HMa npe3 TOBa 
BpeMe orneHOTO kt>ji6o. Te3H TeMnepaTypH me ce 
HaMHpaT b rpaHHHHTe ot 2000°K flo 7000°K ■ 

8000°K. 06ane ano e H3BecTHa noBtpxHOCTHaTa TeM- 
nepaTypa Ha kt>ji6oto, no (JjopMyjiaTa Ha IlnaHK 
MOH<e jiecHO fla ce HaMepH h cneKTpanHOTo pa3npe- 
flejieHne Ha eHepmaTa. " 

Ha 4 >ht. 29 e nonasaHo cnempanHOTO pa3npe«e- 
jiemje Ha CBemHHHaTa eHepran 3a TeMnepaTypH 
2000®, 6000° h 8000° K. 

Ha (JmrypHTe no ocirre e HaHeceHo: no xopH30H- 
xajmaTa oc — fli>ji>KHHaTa Ha BtHHata b mhkpohh, 

* no BepTHKajmaTa — kojihhcctboto cbctjihhh 8 eHep- 

nw, kohto ce H3jn>HBa 3a eflHa ceKyHfla ot ejaoi 
KBa^paTeH caHTHMertp noBtpXHOcr, npecMeraaTa 
3 a eflHO flejieHne ot cnajiaTa 3a ffBJDKHHHTe Ha bui- 
HHTe (3a 1 MHKpOH), T. e. CneKTpajIHHHT HHTeH3HTeT 
Ha H3jii>HBaHeTO lx- rinomTa, orpaHHHeHa ot xopp- 
30 HTajmaTa oc h KpHBaTa, flasa KOjnniecTBOTO 
CBeTjunma eHeprHH, kohto H3JiT»HBa 3a eflHa ceKyHfla 
effim KBaflpaTeH caHTHMertp ot noBtpxHocrra Ha , 
oraeHOTo kt>ji6o, t. e. flaBa HHTeH3HTeTa Ha H3jrtHBa- 
HeTO J 0 . 

Or noconeHHre kphbh MOHte fla ce HanpaBH H3BO- 
fltT: kojikoto e no-roflHMa noB'bpxHOCTHaTa TeMnc- 
paTypa Ha othchoto kt>ji6o, TonKOBa no-ronsMa 
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Qu3Kuna ho tuHoma t mwqmu 


<Ptu. 29. CneKTpanHO pa3npen«ieHHe h» eaep- 
FBHTa 3a P&3JIH'IHH nOBT»pXHOCTHH TCMnepaTypH 
Ha oracHOTO kwi6o 
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*iacT ot CBeTjiHHHaia eHepraa ce Hajimsa b yjmja- 
BHOJieTOBaTa oSjiacr. 3a npHMep b Ta6jiHnaTa e 
noKa3aHo cbothouichhcto nempy KOJinnecTBaTa 
eHeprnH b pa3JiHHHHTe Haem Ha cbctjihhhhh cne- 
KTI,p npH pa3J!HMHH nOBtpXHOCTHH TeMnepaTVDH 
Ha OFHeHOTO KBJlgo. 


IIOB'bpXHOCTHa 

TeMnepaTypa 

y JITpaBHO JieTOBO 

Bhahmo 

Hmiipa^epBeHo 

B *K 


H3JIbQBaHe 

H3Jll>HBaHe 

2000 

4000 

6000 

8000 

HaMa 

?•/.. 

13V. 

32V. 

2% 

28V. 

45V. 

43V. 

98V, 

70°/, 

42V. 

25V. 


Ot TaSjiHqaTa ce BHH<qa, He b cneKTBpa Ha orae- 
HOTO KT.J160 BJIH33T H TpHTe H3CTH Ha CBCTJIHHHHH 
cneKTtp. 06ane ano ce B3eAie TtpeqBHq, He noBipxHO- 
CTHaTa TeMnepaTypa Ha oraeHOTO kbji 6 o, KoraTO 
ce H3nycKa b oKOJmaTa cpeqa raaBHaTa nacr ot 
ST 0 ™ H3jn»HBaHe (80— 85®/ 0 ), H e HaflMHHasa 
8UUU“K, MojKe pa ce 3aKJiioHH, He b cneKTtpa npeo- 
ojiaqaBaT bhahmhtc h HH^panepBeHHTe jibhh. 

Koh HacTH ot crieKTBpa ce ctqtpjKaT b H3Jii>HKHTe 
Ha orHeHOTo kbjiGo npe3 ntpBHTe momchth cjieq 
B3pnBa (npe3 ntpBHH nepnofl), KoraTo noBtpxHo- 
CTHaTa My TeMnepaTypa e flecemn h pawe ctothhh 
XHJ iHflH rpaqycH? Ako 3a Te3H TCMnepaTypn ce 
nocTpoHT KpHBHTe Ha pa3npeqejieHHeTo Ha cbctjihh- 
HaTa eHeprnH ho bbjihobh qi>ji>KHHH no Hanmi, 
noqooeH Ha HanijHa aa nocrpoHBaHe H a KpHBHTe, 
noKa33HH Ha (Jwr . 29, me ce oname, He rnaBHa Hacr 
OT H3JIT>HKHTe ca yjlTpaBHOJieTOBH JIBHH C TaKHBa 
flT»Ji>KHHH Ha BBjnma (no-MajiKH ot 0,186 MHKpoHa), 
k K0HT0 HantnHo ce norjitmaT ot BT>3qyxa okojjo 

128 


Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 

mhctoto Ha B3pHBa. HanpHMep npn noBtpxHocTHa 
TeMnepaTypa Ha cBeTeiqaTa oSnacr 30 000°K Te3H 
jimh cBcra b jiHBaT okojio 70 % ot enepraHTa, a 
ocTaHajiHTe 30 °/ 0 ce na^aT Ha yjrrpaBHOjieTOBaTa 
(c flt>jiH<HHa na BBAHaTa HaA 0,186 MHKpoHa) h 
BH flHMaTa nacr Ha cneKTtpa. Ilpn noBBpxHOcma 
TewnepaTypa Ha oraeHOTo kbjiOo 50 000° K h Harope 
no^iTH ahaoto H3jn>HBaHe HMa fli>JiHCHHa Ha BBjniaTa 
ik>a 0,186 MHKpona, t. c. to ce norjifeiija no*rm 
/ HaitBJiHo ot BT>3Ayxa. Ha ocraHajiHTe uacra ot cneK- 
TT>pa ce na^a mhoto Majn>K npoijeHT h kojikoto e 
no-BncoKa noBBpxHOCTHaTa TeMnepaTypa Ha orae- 
HOTO KT»Jl6o, TOJIKOBa T03H npoijeHT e no-MajitK. 

CjieAOBaTejmo b m>pbhh nepHOA ot pa3BHTHeTo he 

OmeHOTO K*BJl6o nOHTH IjHJIOTO H3JII>HBaHe BJIH3a B 
yjnpaBHOjieTosaTa nacr Ha cneKir*pa, kohto ce 
norjij>ma ot Bi>3Ayxa. 

II|e ycraHOBHM cera kekbs CBcraB hmet h3jit>h- 
Kirre Ha oraeHOTo ki>ji6o npe3 hocjicahhh nepHOA 
ot pa3BirraeTo My (cjieA H3MHHEBaHe he noBene ot 
1 cex. ot HanajiHHH momcht he B3pnBa), KoraTo see 
ome ce H3JiT>HBaT 1 5 — 20 °/ 0 oTXBCTJiHHHaTa enepran. 

IIoHe>Ke noBBpxHocTHaTa* TeMnepaTypa na orae- 
hoto kt>a6o npe3 T03H nepHOA He e no-rojiHMa ot 
5000°K, cBeTjiHHHaTa eHeprHH ce H3Ji?>HBa rjiaBHo 
BT>B BHA Ha HH<f)pa^epBeHH JTBUH. 

^ KaTO aHajiH3HpaMe H3jio>KeHOTo b to3h naparpacj), 

HABaMe ao H3BOAa, He b ntpBHH nepHOA ot pa3BH- 
raeTo Ha CBeTenjaTa o6jiacT b cneKTtpa npeo6naAaBa 
KBCOB'BJiHOBaTa ynTpaBHOJieTOBa nacr Ha cbctjihh- 
HaTa eHepran, o6ane no KOjmnecTBo th He HaAMHHaBa 
1 °/ 0 ot nBjmaTa H3n*HBaHa eHepran. OSparao, 
rjiaBHaTa nacT ot CBeTjiHHHaTa eHeprHH Ha aTOMHHH 
B3PHB ce H3JIT»HBa npe3 nO-KT»CHHH (BTOPHH) nepHOA 
ot pa3BHTHeTO na CBeTenjaTa oSjiacr, KoraTo b 
cneKT'tpa npeoGnaAaBaT bhahmhtc h HHcJjpanepBe- 
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rare jishh. TpaCBa «a ce oTdejiejKH, He no cpefleH 
CBcraB cneKTtptT Ha cbctjihhhoto H3Jii>HBaHe npn 
aTOMHHH B3pHB npHJIHHa Ha CJTBHHeBHH cneKTtp. 

4. CBETJIHHHH HMnVJICH 

rjiaBHHHT Oejier, onpegejinm nopa3HBamoTO aefi- 
CTBHe Ha CBeTJIHHHOTO H3JIT>HBaHe npH aTOMHHH 
B3PHB, e KOJIHHeCTBOTO CBeTJIHHHa eHCpTHH, KOHTO 
ce na#a Ha eflHH KBajjpaTeH caHTHMertp ocBefeHa 
noBBpxHOCT, nepneHflHKyjinpHa Ha nocoKaTa Ha 
H3jn>HBaHeTO> 3a hhjioto BpeMe, npe3 Koero omeHOTO 
kbjiGo CBera. ToBa kojihhcctbo CBeTjunma eHepran 
ce HapHHa cbctiibhci HMnyac. rojiejvuiHaTa Ha 
CBeTJIHHHHH HMnyjIC 33BHCH OT: 

a) KojiHHecTBOTO H3jn>HeHa ot oraeHOTO kbjiSo 
CBeTJIHHHa eHepran npe3 hhjioto BpeMe Ha CBeTeHe 
E m . TbK KaTo bt>b (JjopMa Ha cbctjihhho H3jn>HBaHe 
ce oTfleJW Hantjmo onpeflejieHa nacT (e#Ha TpeTa) 
ot ipuiaTa eHeprHH Ha 3tomhhh b3phb, to rojieMH- 
Hara Ha cbctjihhhhh HMnyjic 33bhch cjieaoBaTejiHo 
ot KajmdBpa Ha aTOMHaTa 6 om6e ; 

6) pa3CT0HHHeT0 OT OCBeTCHaTa HOBBpXHOCT flO 
qeHTlxpa Ha aTOMHHH B3pHB ; 

b) CBCTOHHHeTo Ha aTMOc<J>epaTa b MOMema Ha 
B3pHB3 J 

r) BHfla Ha B3pnBa (Ha#3eMeH h Bt3pymeH). 

CBeTJIHHHOTO H3jn>HBaHe ce pa3npocTpaHHBa npa- 
BOjnmefiHO. Ako okojio cBerenjaTa o6jiacr oiumieM 
ojjepa c pa«Hyc R (<J>ht. 30), eHepnurra, kohto 
H3jn>HBa omeHOTO kbji6o npe3 hhjioto BpeMe Ha 
cseTCHe E K3n , 6e3 jja B3eMaMe npeABHfl 3ary6ara Ha 
eHepmaTa b aTMocfJjepara, me npeMHHe HairbJiHO 
npe3 ccfjepaTa, hhhto noBT>pxHHua e 

5=4 n R* [cm*]. 
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CjiefloBatertHo Ha e^aa KBatfpaten caHTHMenp or 
Taaa noBtpxHocr me ce na^He CHepraa, paBHa Ha 

JJ En3Jt KdA 

7*' 

ToBa KoamecTBo eaepraa e npaero «a ce Hapma 
cserjiHHeH HMnyjic. 

Cbctjihhhhht HMnyjic b T 03 H cjiynaii ce H3pa3HBa 
b aajiopHH Ha KBanpa-reH caHTHMertp ( hoa / cm *). 



4>u*- 30. Ako iimamc 3ary6a Ha eHeprwa 
b aTMoctJ^paxa, muiaia Ha/itncHa oi orae- 
hoto kw6o CHcprHH me npcMHHe npe3 
c$epa c pa«Hyc R 

Ako aTM0C<J>epaTa He 6 h OTHeinajia aacr ot cbctjihh- 
HaTa CHepran , npecMaTaHeTo Ha cbctjihhhhh HMnyjic 
3a Koero h fla e pa3croHHHe ot aeHTtpa Ha B3pHBa 
6 h 6hjio MHoro npocro. Jta aonycHeiw, ae e HeoOxo- 
Hhmo aa ce HaMepH cbctjihhhhht HMnyjic 3a aTOMHa 
6oM6a c tpothjiob eKBHBajieHT 20000 tohh Ha pa 3 - 
cTOHHHe 1 km, 2 km h 3 km. T oraBa b ypaBHeHHero 
3a CBeTJiHHHHH HMnyjic TpaSBa «a nocraBHM crroft- 
HOCT Ha eHeprHHTa 7.10 1 * koa. h KBa^paTHTe Ha pa3- 
croHHHeTo (nocjieflOBaTeHHo) 10 10 , 4 , 10 10 , 9 , 10 10 . 
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no I03H HaHHH me nOJiyqHM CJieAHHTe CTOftHOCTH '' 

Ha CBeTJiHHHHH HMnync: 3a eflHH KHH0Men>p — 

56 kuaJcm 2 , 3a Asa KHjiOMeTpa — 14 Kan[cM *, 3a TpH 
KHJioMeTpa — 6,2 kcuiIcm*. TaKHBa 6nxa 6hjth 
CBeTJiHHHHTe HMnyjiCH, aKo HHMauie ocna6BaHe Ha 
CBeTjiHHHaTa eHepraa b aTMocc^epaTa. 06ane Ha 
npaKTHKa npn npeMHHaBaHexo Ha CBeTJiHHHaxa eHep- 
thh npe3 aTMOc<J>epaTa th BHHarH ocjiafiBa noBene 
hjih no-MajiKO. me pa3rjieflaMe T03H Btnpoc Majino 
no-no apo6ho. 

5. OCJIAEBAHE HA CBETJIHHHATA EHEPTHH 
IIPH IIPEMHHABAHETO ll HPE3 ATMOC«>EPATA 

06BHBauiHHT 3eMHTa ra30o6pa3eH cjioft ce Ha- 
pma aTM 0 C(J>epa. Ako h3bt>puihm xhmhmch aHajrns 
Ha CyX Bl>3flyX, B3eT OT 6jIH3KHTe AO nOBX.pXHOCTTa 
Ha 3eMHTa\ BX>3AyuiHH njiacTOBe, me HaMepHM, He 
T0ft ce CBCTOH ot: 78,09 # / 0 a30T, 20,95 °/ 0 KHCjiopOA> 

0,93 # / 0 aproH, 0,03°/ 0 BtrjiepoAeH AByoKHC h ApyrH 

ra30Be, hhcto KOJinnecTBO e hhiaojkho: HeoH, 
xejiHii, o 3 oh. To3h ctcTaB Ha Bi>3Ayxa e TBtpae 
noeroHHeH. 

Ho b aTMOc(J>epaTa HMa BHHarH h boas b ra30- 
o6pa3Ho cBcroHHHe (boahh napn), H3napHBama ce 
ot noBT>pxHocrTa Ha oKeaHHTe, MopeTaTa, peKHTe h 
jiHCTaxa Ha pacxeHHHTa. ^Manap kojihhcctboto hm 
b aTMOC<J>epaTa A® He e rojiHMO (to He. Mowe a® HaA~ 

MHHe 4®/ 0 ), BOAHHTe napn ca rjiaBHaTa npHHHHa 3a 
o 6 pa 3 yBaHeTO iia oMapa, MtrjiH h o 6 jiaijH> ot kohto 
naAaT )Xb>Kp, h CHnr. JloKaTo napaxa 3ana3Ba CBoft- 
cTBaTa ch Ha ra3, th e npo3paHHa (ocbch 3a HH(f)pa- 
HepBeHHTe jtbhh) KaTo BX>3Ayxa, nopa/;ii Koero 
BJiHHe «ajn<o BT>pxy npo3paHHocrra Ha aTiwoc<i>epaTa. 

Ho iaom TeMnepaTypaTa Ha Bl>3Ayxa no»me a® naAa> 
napaTa ce npeBpx>ma bbb boahh nariKH hjih, KaKTO ce 
Ka 3 Ba, KOHAeH3Hpa ce. Bi>b Bi>3Ayxa ce o6pa3yBai 

132 

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 


CKBCCM APC6HH, HeBHRHMH C HpOCTO OKO BO^HH K3H- 
qHUH. Hafi-MajiKHTe booth KanKH, kohto njiaBaT bt>b 
B'B 3^yxa, hmht pa3Mepn okojk) 0,5 MHKpoHa. HaTpyn- 
bhhcto Ha TaKHBa KanKH bj>b Bi>3Ayxa o6pa3yBa 
OMapaTa. IIpH omapaTa bhahmoctth o6hkhobcho 
npeBHniaaa 1 km (ot 1 no 10 km). 

IIpH HaipynBane Ha no-rojieMH KanKH BtB BB 3 Ayxa 
(c AHawertp 5—10 MHKpona) ce o6pa3yBaT mbtjih. 

B THXH BC^epH H8A JIHBaAHTe, peKHTe, HH3HHHTe h 
0 Bpa 3 HTe Hecro ce o6pa3yBa HHCKa MT»rjia. Th ce 
noHBHBa b Te3H Mecra, 3amoTo TaM Bi>3Ayxi>T ce 
oxjiaacAa AOTOJiKOBa, He Bene He MOH<e Aa 3aAi>p>Ka 
B HeBHAHMO CBCTOHHHe npeAHIIIHOTO KOJIHHeCTBO 

booth napn arece cn»CTHBaT bi>b boahh KanKH — 
b MBrna. Kojikoto e no-rtcTa MT>rjiaTa, TOJiKOBa 
noBene KanKH ce naAaT Ha eAHHHija oSeM ot BT>3Ayxa, 
TOJiKOBa mwioino ce bh^kabt Anemone npeAMeTH. 
BHAHMoerra b Mtrjia e no-wajiKa ot 1 o, IIpH mhoto 
nbCTH MBrjiH BHAHMoerra noHHKora ce orpaHnnasa 
Ao hhkojiko MeTpa. TaKHBa MtrjiH ce o6pa3yBaT 
o6hkhobcho Kpaft MopeTaxa h OKeaHHTe. Bt>b BT>Tpem- 
HOCTTa Ha KOHTHHeHTHTe rtCTHTe MT>TJIH Ca PHAKO 
HBjieHne. 

OOjiaAHTe ca ci>mo MT>rjiH, ho cT>6paHH b KOMna- 
KTHa Maca Ha H3BecTHa BHCOHHHa Ha a 3eMHTa. OOjia- 
OTTe, cbhjo KaKTo MT>r jiHTe , ce o6pa3yBaT npn oxjia>K“ 
AaHero Ha toiuihh BT>3Ayx, Kofrro ce H3AHra ot 3eMH- 
Ta. Te ce cbctoht rjiaBHO ot KanKH c paOTyc 5 — 10 
MHKpoHa. KoraTo caMOJieT HaBjie3e b ogjiaK, jieTeA’BT 
ce 0Ka3Ba BcpeA n>cra 6njia MT>rjia, npe3 kohto 
H umo He ce BHWAa hh HaAOJiy, hh BCTpaHH, hh 
H arope. Ako caMOjieTM e tojihm, noHHKora e TpyOTO 
Aa ce bhaht aoph KpannjaTa Ha KpHJiaTa My. 

Kamarre, kohto o6pa3yBaT MtrjiaTa h oSjiaijHTe, 
ca TOJiKOBa msjikh h neKH, ne MoraT ji'bnro BpeMe 
Aa ce hocht bt>b BMAyxa, 6e3 Aa naA»T Ha 3eMHTa. 
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Ako napirre npoouiwaBaT na cc cr&CTABaT, Hacn.nBa 
MOMeHT, KoraTo Kamofre craBHT TOJiKOBa rojieMH, qe 
He MoraT fla ce 3an?>p»caT b aTMOc$epaTa, a 3anoq- 
BaTfla nanaT nocreneHHO Hanony. ToraBa nonBa na 
ptMH. Kojikoto no-rojieMH craBaT KanKpre, tojikobb 
no-6x>p3o nanaT Hanony. Chahhat npoAHBeH ai>h<a 
A o pn 6ne 6ojie3HeHo b jihhcto, 3aiqoTo enpHTe 
KanKH, ot kohto ce cbctohj nanaT Ha 3CMHTa c 
rojiHMa cKopocr. JfHaMe’rtp'BT na nanKHTe npn no- 
cna6, Ape6eH e okoao 0,2 mm, , a npH cttneH 

Ai>H<n flocTHra no 5 mm. 

IIpe3 3HMaTa ce o6pa3yBaT JiefleHH KpHcranqeTa. 

IlocTeneHHo HapacTBatiKH npH no-HaTarsaraa koh- 
HeH3aHHH Ha napwre, Te ce npeBptmaT b chokhh 
napnajiH, kohto nanaT Ha 3eMHTa. IIpe3 Bpeue Ha 
CHeHCHa BHejiHqa nopanw 3aBecaTa ot chokhh nap- 
pa ah qecTo He MoraT na ce bhaot h Hafi-6nH3KHTe 
npepMeTH, a BHAHMoerra craBa TOJiKOBa noma, qe 
nance ce 3aTpynnHBa ABHHceHHero nerna. Ha bchhkh 
ca H3BecTHH cjiyqan, KoraTo niTHHK, sacnirHaT 
or cHeiKHH BHeAHpH, 3ary6Ba m>T8, kpbjkh c qacoBe 
Ha eflHO h ctipo mhcto HnoHHKora 3ajwpB3Ba OyKBajrao 
Ha HHKOAKO KpaqKH OT CBOH ROM, KO&TO no HHKaK&B 

HaqHH He Monce na bhah npea nAvraaTa CHenaia 
3aBeca. 

He caMO BonaTa b TeqHO hah tbt»pao cbctohhhc 
MOH<e chaho na nominal npo3paqHQCTTa Ha Bsanyxa. 

PaaAHHHHTe tbbpah qacrapH — mbakh nectqHHKH , 
npax, ahm h ra30Be ot npoMHumeHHTe npennpHH- 
tha — MoraT ctipo na npHAHHAT HaManHBaHe Ha 
BHAHMOCTTa. 3aB0ACKHTe KOMHHH H3XBT>pAHT B 
aTMoc<|>epaTa orpoMHO koahhcctbo HeH3ropejiH BWJie- 
ponHH qacTHAH — caHtAH. Ha bchhkh e h3bcctho, 
qe npe3 3HMaTa okoao roAeMHTe npoMHumeHH 
npennpHATHH cHertT ce noKpHaa cbc caHcnn h craBa 
qepeH. 
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Hstookho e, *ie b JIohaoh bcckh ups ce h3xbt>pjiht 
b aTMOC(J)epaTa noBene ot 100 TOHa cajKflH, a 3a 
e;ma roAHHa Han oajia Ahtjihh ce h3xbi>pjiht bt>b 
Bt3flyxa cronmH tohobc cancan. 

B aTMoc4>epaTa hoctohhho ce HaMHpa orpoMHo 
KOJiHMecTBO npax. Oncfcae HABa to3h npax? ^acT 
ot Hero nonaaa b aTMoc<J>epaTa ot MencaynjiaHeTHOTO 
npocrpaHCTBo. ToBa e Tana HapeneHHHT kocmhhch 
npax. IloHHKora kocmhhhhht npa^ naaa Ha aeivurra 
b rojiHMO KOjnnecTBO. 

Jlpyr H3TOMHHK Ha npax b aTMoc^>epaTa e H3pnrBa- 
Hero Ha ByjncaHHTe. HanpnMep npH H3pnrBaHeTo 
Ha ByjmaHa KpanaTay (b 3ohackhh npoJiHB) b 
1883 r. bt>b BT>3^yxa 6hhh h3xbt>pjkhh okojio 
18 000 icy 6 . km npax h napa c Temo kt>m 36 MHjmapaa 
KHJiorpajwa. Ta3H CMec ce e Hocnjia bt>b BB3^yxa 
okojio flBe toahhh h e naflajia nocrenemto Ha 3eMjrra. 
npH H3pHTB8HeTO Ha ByjiKaHa Kymafl (b Ajiacna) 

Ha 6 kjhh 1912 r. ByjncaHHHHHjrr npax noKpmi 3eMjrra 
c nnacT, 'fle6eji 30 cm, Ha pa3CTOHHHe 150 km ot 
ByjiKaHa. 

JlOKaTO KOCMHHHHHT H ByjIKaHHHHHHT npax HM 3 T 
BpeMeHeH h MecreH xapaKTep, to orpoMHOTo kojih- 
necTBO npax nonaaa b aTMOccftepaTa ot nonBaTa 
nance npn cjiaS BHTtp . OcoSeHO mhoto npax ce 
HaMHpa bib BB3flyxa nan cremrce h ocoScho Han 
nycTHHHTe, KtneTo pacnrrejiHocTTa H3rapn. flocra- 
tbhho e na nonyxHe cjia6 Bjrrtp h ot HancenceiiaTa 
noBtpxHOCT Ha 3eMHTa ce H3AHfaT cr&jiCoBe npax. 
npH CHJieH bhtt>p bi>b BB3nyxa ce H3nnra He caMO 
npax, ho h nocra efftp nncr>K. BypHTe b nycTHHHTe 
ce ci.npoBO>KflaT c hcthhckh hhcbhhh BHejnmn; 

ToraBa npaxBT h imchkht, H3AHTKaTH Harope, 
noKpHBaT Her ^to h aar&MHHBaT cjrbHqeTo — Btaayxi/r 
craBa TOJiKOBa Henpo3paneH, «ie Ha hhkojiko KpanicH 
He Monce hhuio fla ce bhah. 
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Ilpa xt>t, BAHraaT ot ny cthhhhtc BeTpoBe, Mome 
A a ce npeHece Ha orpoMHH pa3CTOHHira . H3 bcctho e, 

He npax ot a<j>pHKaHCKHTe nycTHHH noHHKora Aocrara 
IJeHTpajiHa EBpona. B CCCP npaxtT ot KpafiKacrmft- 
CKHTe nycTHHH ce oraacn ot K>ron3TOHHHTe BeTpone h 
npeAH3BHKBa xapaKTepHOTo HBJieHne „noMoxa ai Aa>Ke 
b BteHTpajiHHTe paiioHH b CTpaHaTa. 

** TojieMHTe rpaflOBe h 3aB0AH BHHarn ca o6bhth 

b 3aBeca ot MpT>ceH BB3Ayx. B h ea HMa h yjiimeH 
npax, h 6eH3HHOBH napn ot a btomoCh jihtc , ho Haft- 
MHoro e ahmt>t, ko&to h3xbt»pjiht MHoroCpofiHHTe 
4>a6pHHHH KOMHHH. B T33H HaCHTCHa CBC Ca>KflH, 
npax h pa3jiHHHH ra30Be aTMoc^epa Bjiaraia ce 
crtcTHBa MHoro JiecHo, nopajm kocto b rojieMHTe 
rpanoBe nanaT no-necro mt>i\jih, otkojikoto b ce- 
jiaTa. ToBa npenn He caMo Ha paSoTaTa Ha rpa^CKHTe 
aeponpuciaHHma, ho h Ha ocBeTHBaHeTo Ha yjmijHTe 
h AowoBeTe c AHeBHa CBeTJiHHa. 

H Tana BtSAynmaTa o6BHBKa Ha 3eMHTa — aTMO- 
c<|)epaTa — e cjio>KHa CMec c noHTH HeH3MeHH0 
CT>OTHpmeHHe Ha OCHOBHHTe ra30Be, HO c MHoro 
HenOCTOHHHO KOJIHHeCTBO pa3JIHHHH ITpHMeCH . He- 
nOCTOHHHHHT CTbCTaB Ha npHMCCHTe ce npOHBHBa - 
OCo6eHO # CHJIHO B 6JIH3KHH AO 3eMHTa BT>3AyineH 
nnacT, 3an^oTo hmchho OTAOJiy nonanaT bi>b bt> 3- 
Ayxa npax, ra30Be, ah m, Mtrjia h t. h. Kojikoto 
no-rojiHMa e BHconHHaTa, TOJiKOBa kojihhcctboto Ha 
npHMecirre HaMajiaBa. HanpHMep 6poaT Ha npaniHH- 
KHTe B CAHH Ky6HHeH CM B1>3AyX Ha pa3JIHHHH HEA- 
MOpCKH BHCOHHHH e CJieAHHHT: Ha 100 OKOJIO 

45 000, Ha 1000 m — 6000, H a 6000 m — 20. 


1 IIoMoxa (Mi>rjia) — ncvrbMHHBaHe Ha aTMOc$epaTa, npe- 
/UiSBHKaHO OT HSAHrHaTHXe BX»B Bl>3Ayxa TBtpAH q&CTHUH 
(npax, COJIH H T. H.)» 
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! 

Kajcro Bene Seme Ka 3 aH 0 no-rope, npn npeMHHa- 
BaHeTO ch npe3 aTMoc<J>epaTa CBeTjmHHaTa eHepnm 
ocjiaSBa. 

Ha kskbo ce ocjiaSBaHeTO Ha cbctjihh- 

HaTa eHepniH? KoraTo MHHaBa npe3 aT*ioc<|>epaTa, 
cBeTjiHHaTa othbcth ce pa3ce#*a h onacu ce 
norn%ma< Pa3«ef|B«He ce Hapiraa otk jiohh boh eTo 
Ha CBeTJiHHHHTe jhhh ot npaBOJiHHetaaTa hm no- 
coKa, npeflH3BHKaHO ot nacnmirre, HaMHpaiim ce 
b aTMOc4>epaTa. Taiaraa nacTHim ca ra30BHTc mo- 

JjeKyjIH, KOHTO BJIH38T B CBCT8Ba Ha B'&anyxa, Kan- 
khtc Ha MtrjiaTa, npauiHHKHTe h t. h. 

Pa 3 ceiiBaHeTO e mhoto cjiojkho HBjieime. Cpe- 
mafiKH no toth ch Macrmja , cbctjihhhhht jh»h ce 
OTpa3HBa ot Hen, nonafla Ha ffpyra nacTHna h ce ot- 

p83HB8 BTOpH WBT. OTp33eHHHT #Ba HBTH jrbH OT- 

hobo nonafla Ha Macrnua, oTpa3HBa ce Tpera hit h 
t. h. Tohhoto npecMHTaHe Ha Te3H oTpaHtemw e 
MHoro TpyAHa MaTewanwHa 3aflawa. Tyn mowc fla 
OT6ejie»HM, ne pa3ceftBaHero 33 bhch ot cBOTHome- 
HHero Meatfly paflHyca Ha nacnmaTa h flT>n>KHHaTa 
Ha CBeTjmHHaTa BtjiHa . Ako pafluyctT Ha nacTH- 
qaTa e MHoro no-Majn>K ot flfcjnKHHaTa Ha cbctjihh- 
HaTa BtJiHa (pa3ceftBaHe ot MpjieKyjnrre Ha Bt3fiyxa — 

MOJieKyjiHo pa3ceiiBaHe), pa3ceiiBaHeTO ce ripecMHTa 
no eflHH 33KOHH h b T03H cjiynafl HH(J)paHepBeHHTe 
jiBHH ce pa3ceftBaT 3HaHnTejmo no-MajiKo ot yjrrpa- 
BHOJieTOBHTe : b yjrrpaBHOJieTOBaTa nacr Ha cneicrtpa 
pa3ceiiBaHeTo ot MOJieKyjnrre Ha Bi»3flyxa flocrara 
flO 9 # /o (npH H3MHH8T OT CBeTjiHHaTa tot 1 km ), a 
b hh (jjp anepBeHaTa oSjiacT pa3celiBaHeTO e non™ 

10 Toth no-MajiKo. IIorjitmaHeTO Ha CBeTjmHHaTa 
eHcprnH ot MOJieKyjnrre Ha Bi>3flyxa e MHoro mbjiko 
h MOHte npaKTHHecKH fla ce npeHeSperae. 

Ako paflHyctT Ha nacnmaTa e npH6jm3HTejrao 
paBeH Ha ^BjintHHaTa na CBeTjmHHaTa BT>jma (3a 
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BHAHMara nacr Ha cneKTBpa TaKHBa ca nacnmirre 
Ha OMapaTa), pa3ceftBaHeT0 ce npecMHTa no Apyr 3 a- 
KOH H TyK TO e Hafi-rOJIHMO npH fltJDKHHa Ha CBeT- 
JiHHHaTa B’BjiHa, paBHO Ha pa^nyca Ha nacTHijaTa . 

Ako pa^HycM Ha nacnmaTa e mhoto no-rojiHM ot 
flSjDKHHaTa Ha CBCTJunmaTa BBjiHa (MBraa, 
chht), pa3ceftBaHeTo 3a bchhkh nacrH ox cbctjihh- 
hoto H3jn>HBaHe (BHAHMaTa, yjrrpaBHOJieTOBaTa h 
HH(|) paHepBeHaTa) c nonra eAHaKBo. 

IIpH npcMHHaBaHeTo ch npe3 aTAioc^epaxa cbct- 
JIHHHHTe H3JIT>HKH Ce nOrjIT*maT OT npaiHHHKHTe, 

BOAHHTe napn h MOJieKyjiHTe Ha KHCjiopoAa, Btrjie- 
AByoKHca h 030Ha. IIor'BjiHaTaTa CBeTjunma eHepran 
npeMHHaBa b TonjiHHa, kohto Harpasa BB 3 Ayxa. Ha 
4 >ht. 31 ca noKa3aHH HBraurre Ha norjrsmaHero b 
pa3jiHHHHTe nacTH Ha cneKTBpa, kohto ce HaSjuo- 
AdBaT npH npeMHHaaaHe Ha CBeTjiHHHHTe h 3 jit»hkh 
npe 3 aTMoc(J>epaTa. Ot (J>ht. 31 cjieflBaT H 3 BOAHTe: 

а) y jrrpaBHO jieTOBoto nr>neHHe c Khnnama Ha 
B'BAHaTa noA 0,186 MHKpona ce norjiBina HanuiHO 
OT KHCJIOpOAa Ha BB3Ayxa (AOCTaTBHHO e khcjiopoa- 
hhht nnacT Aa HMa Ae 6 ejiHHa 1 m). 

CneAOBaTejiHo b cneKTBpa Ha cbctjihhhoto H3JIBH- 
BaHe npH aTOMHHH B3pHB HHMa yjITpaBHOJieTOBH JIBHH 
c A’BJiMaraa Ha BBjmaTa, no-Majma ot 0,186 mh- 
KpoHa. 

б) YjiTpaBHOJieTOBOTO jibhchhc c AMHoma Ha 
BBjmaTa noA 0,29 MHKpOHa ce norjiBiija chjiho ot 
o30Ha (TpnaTOMeH KHCJiopoA — O 3 ). HanpHMep b 
cjibh^cbhh cneKTBp, nojiyneH Ha noBBpxHocrra Ha 
3eMHTa, He ce cBA*»p>KaT yjrrpaBHOjieTOBH jtbhh c 
A’ bJiHoma Ha BBjmaTa noA 0,29 MHKpOHa, noHence 
Te ce norjiBmaT HanBjmo ot o30Ha bbb bhcokhtc 
aTMoc(J>epHH njiacroBe. EjiaroAapeHHe Ha TOBa 
CBiqecTByBa b aTMOc<f)epaTa oco 6 eH TonBJi iuiacT 
(cnopeA hhkoh AaHHH TeMnepaTypaTa My e okoao 
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+35°) Ha BHComma 40 — 55 km, KtoeTo yjrrpaBHO- 
jieTOBHTe jii>hh TOKy-mo bjih33T b njiacra p 30 H. 

MHoro jih 030H ce ctfltpjKa b ropHHTe aTMO- 
c(f>epHH njiacroBe ? OKa 3 Ba ce, w TBipfle MajiKO. 
Ako MOwexMe p,a OTflejiHM bchhkhh 030 H h fla ro 
ctbcthm po HajiaraHe 1 aTM 0 C<|>epa, 6 h ce nojiymui 



Auatcima m luuama 6 nunpom 

mmo* HIm 

<Puz. 31. Hbhhh Ha norjn>maHe cbctjihhhoto 
H 3jn>HBarfe b aTMOC^epaTa ot KHCJiopofla, 030Ha, 
BOAHHTe napH h BtraeAByoKHca 

• 

o 3 ohob imacT c fleOejiHHa 3 mm. Haft-MHoro 030H ce 
HaMHpa Ha BHCOHima 20—25 km. 

MHoro jih 030H HMa 6JIH30 no 3eMHTa? B npn- 
3eMHHTe BX>3HyuiHH njiacroBe ce d>flBp»a He 3 HaHH- 
TejiHO KOjDHHecTBO O30H (0,000003%). HaMepeHO e, 
He b H3T0HHa EBpona Tofi 6 h o6pa3ysaji miacr c 
aeOejiHHa 0,009 mm npn ae 6 ejiHHa Ha BT, 3 ayuiHHH 
HJiacr 1 km, a b npoOirre, B3era Ha bhcohhhh 10 
H 14 KM — CbOTBeTHO 0,04 H 0,047 MM Ha KHJIO- 
MeTtp. 

Til e pa3rjieflaMe HanpaTKO Binpoca, b KaKBa cre- 
neH 030H1.T norjiBma CBeTjiHHHHTe h 3 jtbhkh npH 

3TOMHHH B3pHB . 

Moxce KaTeropHHHo aa ce Kaxce, He npn 8tomhhh 
B 3 pnB aTMOc 4 >epHHHT 030H norjrtma Heo>mecTBeHa 

HaCT OT CBeTjiHHHHTe H3JIBHKH. OSaHe npH aTOMHHH 
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B3pHB ce o6pa3yBa tojihmo KOjraaecTBo 030H nopajtH 
BMfleiicTBHeTO Ha raMa-jiMHTe, peHTreHOBHTe jtbhh 
H yJITpaBHOJieTOBHTe JlfcHH (bT>B BfcJIHOBHH oCXBaT 
ot 0,13 ao 0,175 MHKpoHa) BT>pxy KHCJiopofla Ha 
Bi>3Ayxa. B't3^eiicTBHeT0 Ha yKa3aHHTe jtbhh ce 
H3pa3HBa b pa3na^aHe Ha KHCJiopoAHaTa MoneKyjria 
b KHCjiopo^HH aTOMH, kohto Ha CBO# peA ce ci>eAH- 
HHBaT c ApyrH KHCJiopoAHH MOJieKyjiH h o6pa3yBaT 
030H> IIoa BJiHHHHeTO Ha BHCOKHTe TeMnepaTypH 
o6pa3yBaHHHT 030H oTHacTH ce pa3naAa, oTHacra ce 
H3pa3xoABa 3a oKHCjiHBaHe Ha opraHHHHHre se- 
mecTBa, kohto bsb bha Ha npax (DcoOeno mhoto 
TaKtB npax ce H3A«ra npn aTOMHHH B3pHB) BHHarn 
ce HaMHpaT b aTM0C<fcepaTa, h OTnacrH ce pa3pymaBa 
HPH c6jIT>CKBaHeTO c KHCJIOpOAHHTe aTOMH. ToJIHMa 
nacT ot 030Ha OTHBa 3a nonn>maHe Ha yjrrpaBHOJie- 
TOBHTe JIT>HH C A^JDKHHa Ha BT>JIHaTa nOA 0,29 MH“ 
Kpoiia. Hbhah Ha norjrtmaHe, A^HHcamn ce Ha 
o30Ha, ce HaSjiiOAaBaT h b HH^panepBeHaTa aacr Ha 
cneKTT>pa. OSane oKOHnaTejiHH a&hhh -3a norjn»ma- 
HeTO Ha yjiTpaBHOjieTOBOTo JiT>neHHe npn aTOMHHH 
B3pHB ot 030Ha e HeBT»3MO>KHO Aa ce A^A^T. B HyncAe- 
crpaHHaTa jnrrepaTypa hmb caivio oTKBCjienHH CBe- 
Ae hhh 1 , cnopeA kohto Ha pa3CTOHHH h ot ijeHTBpa Ha 
aTOMHHH B3pHB, no-rojieMH ot 9 — 16 km , Bene H3o6mo 
He ce OTKpHBaT H3JIBHKH C ABJIHtHHa Ha BTbJIHaTa 
no a 0,3 MHKpoHa. 

ToBa ce noTBT>pH<AaBa ot onHTHTe, onncaHH b 
HyncAecrpaHHaTa jiHTepaTypa, c >khbothh, noAno- 
HceHH Ha o6jn>HBaHe npn aTOMeH B 3 pHB npe 3 
(JmjrrpH, nponycKamn caMo yjrrpaBHOJieTOBaTa nacr 
Ha cneKTBpa. OOrapHHHH ot yjrrpaBHOJieTOBaTa aacT 
Ha cneKTtpa He e HMajio. C Te3H omrrH ce ycraHO- 

1 „The Effects of Atomic Weapons", New-York — 
London, 1950. 
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BflBa, tie o6rap«nom, noJiyneim npe3 (frajrrpH, 
nponycKamn cajwo BHjiHMaTa hjih caMo HHtppaHepBe- 
HaTa tiacx, He ce pa3jmtiaBaT no HHTeH3HxeT (npH 
eAHaKBH flpyrH ycjiobhh), inanap b hhkoh cjiynan 06- 
rapHHHHTa, npeflH3BHKaHH OT flefiCTBHeTO Ha BHflH- 
MaTa cBeTJiHHa, fla ca no-CHJiHH. 

b) Hwa MHoro hbhe(h Ha norjitmaHe b HH<J)paHep- 
BeHara o6jxacr Ha cneKrtpa, kohto ce fl'BJOKaT rjiaBHO 
Ha BOAHHTe napn h Btrne.nByoKHca. 

Ot H3Jio>KeHOTO e jiccho fla ce 3aKjnoHH, He fla ce 
H3hhcjih ocnaSBaHeTO Ha CBCTJiHHHaTa eHepran npH 
npcM HHaBaHe ro k npe3 aTMoapepara e MHoro cnoacHa 
3aflaHa. 

BcHKa oSnacr ot jn>HeHHero (yjrrpaBHOJiCTOBa, bh- 
• pftm h HH4>paHepBeHa) ce pa3cefea h norjn»mapa3- 

JMHHO. 

3a fla ce bkjhohh h ocjia6BaHCTO Ha CBeTJnnniaxa 
eHeprwi npH npeMHHaBaHeTO it npe3 an«oc<i>epaTa, 

BT>B 4>OpMyJiaTa 3a H3HHCJIHBaHe Ha CBCTJIHHHHH hm- 

nync ce BT>B»Kfla nonpaBBHeH MHOHarreji er K < R r >, 
c Koftro ce B3e»ia npeflBHfl ocna 6 BaHero Ha jn»He- 
hhcto 3 a m>T Ha jn>Hirre ( R—r ). Tyn R e pa 3 CT 0 H- 
hhcto ot qeHTbpa Ha cBeremaia o&aacT pfl mhctoto, 

KifleTO ce H3MepBa HtHemieTO, a r — paflHyctT Ha 
CBereuiara o&nacr. Ako R h r ce H3pa3 HT b khjio- 
MeTpH, TO OKOHHaTejIHO 33 H3HHCJMBaHe Ha CBeTJIHH- 
HHH HMnyjic Ha pa3cronHHe R or ijeHTbpa Ha B3pnBa 
c BKjnoHBaHe Ha ocjiaGBaHero Ha cbctjihhhoto H3- 
jrbHBaHe b aTMOc^epaTa ce noJiynaBa 4>opMyjiaTa 


U=- 


E „ 


4k. 10 10 .R* 


e-k(R-r) 


KCUl 


CM' 


* > 


kbacto E n3n — ,m.J!Ha eHepran Ha cbctjihhhoto H3- 
jn>HBaHe b naji.; 

R — pa 3 croflHHe flo iieHTtpa Ha B3pHBa 

B KHJIOMCTpH} 
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r — cpe^eH pa«Hyc m CBereinaTa o6jeict 

b KHjiOMerpn; 

k — cpcfleH Koe(J)imHeHT Ha ocjiaSBaHe 
Ha jrbqeHHexo 3a ijejniH bbjihob 

oCxBaT; H3pa3HBa ce b — : 

KM 

e — HenepoBo hhcjio, ocuoBa Ha ecrecT- 
BeHHxe jiorapHTMH, paBHO npu fimraw - 
tcjiho Ha 2,72. 

Tohhoto npeavurraiie Ha KoeiJmqHeHTa Ha ocjia6Ba- 
Hero e MHoro cjiojkho. 3 a cpaBHHTfijiHO TeceH CHon 
jn»HH (KoraTo H3Jie3JXHTe nopa#H pa3cefeaneTO jtbhh 
ot cHona He ce BptmaT oOptiiHo b Hero) Koe$H- 
HHCHTBT Ha 0CJia6BaHeT0 3a pa3jnwHnrre aTMoc$epHH 
ycjiOBHH MOHce fla ce HaMepH npH 6 jm 3 HTejiHo ot caefl- 
HHH H3pa3 


** 4-1 

D KM 


Kt^eTo D e X0pH3OHTajiHOT0 MereopojionwHo pas- 
CTOHHHe Ha BHflHMOCTTa, H3MepeHO B KHJIOMCTpH. 
Hoa MereopojiorHHHo pa3CTOHHHe na BHAHMoerra ce 
pa36npa TOBa npeAejmo pa3CT0HHHe, Ha Koeio achcm 
Ha (Jxraa Ha HeCero 6 jih3o ao xopH30HTa Moxce a* 
ce paajmqaT onepTaHHHTa Ha rojieMH tbmhh npeA- 
MeTH, KaTo HanpHMep htjiojihcthh A^pBeTa, noKpHTHTe 
c nepH03eM CKJioHOBe Ha xi»JiMOBe, nocrpofeof, jioko- 
MOTHBH H Apyrn. 

Koraio b’mayx'bt e hhct (MexeopojioniHHOTo pas- 
CTOHHHe e OKOJIO 20 Km)> CpeAHHHT KOec|)HAHeHT Ha 

ocjiaCBaHeTo me 6i>Ae * £=0,1 — . IIpn cpeAHa hh- 

KM 

CTOTa Ha Bt3Ayxa (pa3croHHHeTo Ha BH#HMocrra e 
okojio 40 km) Koe4>HiiHeHTT.T Ha ocjiaOBaHeTO e 
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KM 

B rojieMHTe rpa^oBe pa3CTOHHHexo Ha BHflHMocrra 
oShkhobcho He e no-rojiHMO ot 10 km, nopa^H kocto 
Koe^mmeHTbT Ha ocnaGBane xaM e paBeH Ha £=0,4. 

CjieflOBaTejmo, ano e H3BecTHo pa3croHHHero Ha bh- 
AHMoerxa npa axoMeH B3pHB, Monce fla ce npecMenie 
HaMajiHBaHeTO Ha cbctjihhhhh HMnyjic nopaAH ocna6- 
BaHe Ha cbctjihhhoto H3jn>^maHe b aTMoc<|>epaTa. 

3a Aa ce npecMerae no-jiecHo ocnaOBaHeTo Ha cbct- 
jihhhoto jiTb^enne npH npeMHHaBaneTo My npe3 ax- 
MoccJjepaTa, necxo ce H3noji3yBa noHHTHero Koe<t>H- 
ijHeHT Ha nponycKa^exo (npo3paHHOCT). IIoa xoBa 
noHHTHe ce pa36Hpa OTHomemieTO Ha npeMHHajioTO 
KOJnrqecTBO cBeTJiHHHa enepraa npe3 aTMOc(J>epeH 
njiacr c Ae6ejnma 1 km kt>m KOjnraecTBOTO *cbctjihhh& 
eHeprHH, BJiH3Jia b to3h ruiacr. ^hcjicho Koe<|>H- 
AneHTBT Ha nponycKaHeTO e paBen Ha x—e~k, kb- 
Aero k e Koe^HAHeHT-BT Ha ocJiaSBaHeTo. 

C Koe^JHAneHTa Ha nponycKaHeTO (npo3paHHOcrra 
Ha aTMoc^paTa), kekto h c Koe<|)HAHeHTa Ha ocjia6- 
BaHero, ce oiwra npn6jiH3HTejiHO ocnaSBaHero Ha 

CBeTJIHHHOTO JIBHCHHe ITpH 3TOMHHH B3pHB eAHOBpe-_ 

MeHHo h b TpHTe oSnacra Ha cneKTtpa (yjrrpasHo- 
jieTOBaxa, B^AHMaTa h HH^panepBCHaTa). OOhkhobcho 
K oe4)HAHeHTBT h a nponycKaHeTO ce cBBp3Ba c xopn- 
30HTaJiHOTo MeteopoAommo paacroHHHe na Bhah- 
MocTTa, ko£to o6hkhobcho ce npeAaBa ot Mereopo- 
AorHHHHTe cTamjHH b cBeAeHHHTa 3a BpeMero. 3aBH- 
CHMOCTTa MeHCAy pa3CTOHHHeTO Ha BHAHMOCrra H KOe- 
4>HAHeHTa Ha nponycKaHeTO e noKa3ana b AOJraaTa 
xaSjiHAa. B rojieMHTe rpaAOBe BHAHMoerra o6hkho- 
bcho He e no-roJiHMa ot 10 km, t, e. Koe<i>HAHeHrfcT 
Ha nponycKanero b to3h cjiynafi e paBCH Ha 0,67. 
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3abhchmoct Mexcny MeTeopononraHOTO pa3croHHne Ha 
BHffHMOCTTa h Koet{)HipicHTa Ha nponycicaHeTO 
3a 1 km 


MeTeopono- 

n»HO P&3CTOH - 
HHC Ha BHflH- 
MOCTTa B KM 

Koe4>HQHCHT Ha 
nponycnaHeTO 

CfeCToitHHe Ht aTMOc4>cpaTa 

150 

0,97 

H3Kjno^nTejiHo AoOpa bhahmoct 

100 

0,96 

Mnoro Ao6pa bhahmoct 

50 

0,92 

.Ao6pa bhahmoct 

20 

0,82 

CpeAHa bhahmoct 

10 

0,67 

Cjia6a OMapa 

4 

0,37 

CnjiHa OMapa 

2 

0,14 

Mnoro cnjina OMapa 

1 

0,02 

JleKa Mtrjia 

0,5 

ot 2.10 - " 4 
Ao 8.10 _, ° 

Murna 

0,1 

OT 10 19 
flo 10- 34 

r^CTa Mtrjia 


CToftHocxHTe Ha Koe4>HipieHTa Ha nponycKaHeTO, 
aa^eHH b TaSjiHuaTa, ca sepHH npH u&mcJiXBme 
ocjia6BaHexo Ha jibhchhcto caMo b cpaBHHTenHo xeceH 
CHOn JTBHH. 

Ako e H3BecreH Koe<J>HimeHT'bT Ha nponycKaaeTO sa 
1 km , JiecHO MOHce Aa ce npecMerae KaKBa nacr ot 
CBCTJ iHHaTa npCMHHaBa npe3 njiacr 2, 3, 4 h t. h. km 
3a Ta3H ijeji Koe<|>imHeHrbT Ha nponycKaHexo 3a 
1 km ce noBAKra Ha crerieH, paBHa Ha 6poa Ha khjiomct- 
pHTe. Hena HanpHMep Koe<|)imHeHn>T Ha nponycKaHero 
e 0,82 (paacroHHHe Ha bhahmoct okojio 20 km ). ToraBa 
npe3 B*b3AyiHeH njiacr c AeOemiHa 2 km me npeMHHe 
nacr or CBeT jiHHaTa , paBHa Ha ' 

0,82 . 0 > 82=(0,82) a =s0,67 (t. e. 67%). 

Ako BT>3AymHHHT njiacr e Ae6en 3 km , me npe- 
MHHe nacT ot CBCTJiHHaTa, paBHa Ha 0,82 . 0,82 . 0,82* 
«(0,82) 3 =0,55(55%) ht, h. 
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flpHBejjeHHte ncnrope (jjopMyjm 3a onpeAeJinne 
Koe^rameHTa Ha ocjia6BaHe k h xafijraqaTa 3 a croii- 
Hocnrre Ha KoecJjHipieHTa Ha . nponycKaHero AaeaT 
bt>3mo>khoct fla ce onpeAeJiH ooiaSsaHeTO Ha 
HenaTa eHepruH* KaKTo Be^e 6cme 0T6ejiH3aH0^ b 
cpaBHHxejiHO TeceH choii jtbhh (KoraTo H3JiH3amaTa 
-nopa^H pa3ceteaHero nacr or. jrBHHTe He ce Bpi>ii^a 
o6paTHo b cHona). ToraBa nojiyHerarre cbctjihhhh 
HMixyjiCH me npeAcraBJiHBax AOJma rpamuja Ha CBer- 
jiHHHHTe HMnyjicH npH ocjia6eHo ot aTMOccpepaTa 
CBeTJIHHHO H 3 Jn>HBaHe, 

TaKBB cjiynaft e TpyAHO Aa ch npeAcraBHM npn 
aTOMHHH B 3 pHB* EJIH 30 AO HCTO e CJiynaHT npH HaA- 
3 eMeH B3pHB > Koraro iuiacT’BT MBrjia hjth OMapa HaA 
seivurra e cpaBmrrejiHo tbitbk, HanpHMep KoraTo e 
-nocraBeHa AHMHa 3aBeca. B to3h cjiynaft no-rojiHMaxa 
tiacr ot jitHeHHeTO, pa 3 ceHHa Harope b HHcxaTa aT- 
Moc^pa h HaAOJiy kbm 3 eMHTa, He ce 3 aBpT>ma 06- 
parao b iuiacra m>rm h nopaAH TOBa cBeTJiHHinrre 
HMjiyjicH Ha pa 3 Ji»HHH pa 3 CT 0 HHHH ot AeHTbpa Ha 
B3pHBa (3a o6eicrH, HaMHpaiAH ce Ha aeMHaTa no- 
B’bpXHOCT) MOTKe C ITBpBO npH6jiH>KeHHe (cbc 3 aAO- 
BOJIHTeJIHa TOHHOCr) Aa ce H 3 HHCJIHBaT KaKTO npH 
CJiynaa Ha ocnaSBaHe Ha cBerjmHHOTO H3JTBHBaHe b 
- TeceH choh jtbhh. 

IIpH BMAyHIHHH aTOMeH B3pHB CBCTJIHHHHTe H3- 
JTbHKH ce H3nyCKaT paBHOMepHO BT>B BCHHKH CTpaHH 
(Bt3AyHieH B3pHB) cupnAio cBeremaTa o6jiacr, T. e. 
b npocrpaHCTBeH T»r&Ji, paBeH Ha 4 n, Koifcro 06- 
xBaiqa mhokcctbo tcchh cnonoBe cbctjihhhh jtbhh. 

B T03H cjtynaft pa3cenHaTa nacr or H3jn>HKHTe Ha 
eAHH choh cBeniHHa ce noirBJiBa ot pa 3 ce«HaTa nacT 
Ha Apyr choh. 

Ako aTOMHHHT B3pHB craBaiiie b eAHopoAHa cpeAa 
(cpeAa c eAHaKBa natTHOcr), 6e3pa3JiHHHo KaKBa e 
th — Mtrjia, a«m> npax h t. h., — to npe 3 ccpepa 

10 CBeTJIHHHO HSJTbHBABC HpH ftTOMHH* B3pKB ^5 
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c lipoHdBwieH pa^Hyc, oimcas okoito gamp* ha 
B 3PHBB, or o6ihhh 6poft (Jkttohh, H3jn>qena or cbc- 
Temaxa oSjiacr, Hanna Aa Bpeaaraar camo nonunumtre 
ot cpeflaia. Torasa ocjia&saHero Ha cbctjihhhoto h3- 
jn>HBaH6 me ce onpeaejia camo ot nonraqaHero. 1 

B AefiCTBHTCHHOCT MflCTOTO Ha B3pHBt HHM8 fta 
&bfle 3ao6ra<ojieHo or eAHOpoAHa amtoopepa; oOhh- 
hobcho KOHHeHTpaxpiHTa hs pa3ceteamHTe qeHtpOBe 
W mhctoto aa B3pHB& ce bbmajuib& cyBejn reagaae 
sa BHcoHHHara. OcseH tobh OTAOJiy asMoctJwpata e 
orpararceHa ox 3eMHaTa noBBpxHOCT. Hac hh hhr- 
pccyBa noBene ocnaSBaHero hb a wacMn ea eprn g b ' 
xopH30HTajiHa nocoKa. HamajiBBaBCTo aa Kotaqearpa- 
QHaxa Ha paaceteaiqHie qearrpcse b no-roprarre rua- - 
croBe flaBa bt»3mojkhoct Aa ce aanpam H3Boa*t, Me 
bi>b BepxHKajiHa hocokh axatoc^epaxa e ao-npo 3 - 
pamia, otkojikoto b xopHsoHxajiHa. B xopH 30 HxaaHa 
nocoKa CBexHHHHHHT noroK MHHaBa npc3 no -navraa 
cpew, otkojikoto bn) BepTHHHAHa, h cnc^mnsBo 
ty6e sa CMCTKa aa paacetaaHeTo noaeqe, otkojikoto 
npHAofiHBa. Ocbch rofia ronma Macr or ovsctata 
eHcpnw, kojro naga bb seamra, ce norjr&ma. IIo 

TUC&B HSMHH pa3CeftBOHCTO ROB&KRft flO OOU(- 

BaHC Ha CBCTJOiHHHH UGTOK. Oxe^OBATCJIHO XOpHSOH- 
TajiHOTo cBerjiHHHo JTBHeHHe (Koero cc peaopocTpa- » 

HHBa BcxpaHH Or cBeTenjaxa oCjiacr) ce mmmm 3 a 


no-yrotmcHo aonxMtmt $otohh me tmrpjsMtr cpcam 
am B'bTpemHocrra m afrepasa, kohto b xpu b» K p aggpn r a 
me OTA&Bt eHcprHHTa ch bi>b uw aa. $otohh g no-Mua 
flwwtHHa hi B'bjmaTa. B Kpaitaa cmctk& QgjniTa Baj rb SCH a or 
HSToxonDca eaeprM me Haneae or expert, t. e. xuuta aa 
axa hbkikbo ocjta6»«He. Otom asamtrejiHa vet ot cbwmbh- 
hoto HajrbHBEHe, kohto ce ry6ii b npoqeca sa norawamexo^ 
He ce B’b3cr aH0B HBa 3a cnenca he Bxopraoxo vaavoaHe, 
noHe>Ke Harpenffe raaose ca ho-jickh ot okojihhh h 

ce H3«HraT aarope, 0THac*ftKH eaepnorni b ropHHte tnoo- 
c^epHH msacTOBe. 
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cMCTKa Ha paaccteaHero bi>b BHCOMHHa h norjiwna- 
HCTO OT 3€MHTa. 

TaKssa e HaKparoo KaqecTBeiiaia Kapron na 
_ ocJia6BaHCTo hh cbctjihhhoto H3jn>HBaHe opu otomhhh 
B apHB nopaw npearaBaBaHe aa Hafti'nom npea ar- 
MOC^epaTa. 

npCABHfl H3B1>Hp«tfIttl& CJKWKHOCT Ha BWipOCa 
ce oycHH KO jame ctBoao ocnafeaseto na cbctjihhhoto 
jtbQCHHe ot aTMoc^tepata npH paampnnrro A cbctoh- 
hhji e mhoto Tpywo. Pa3ceftBaHero Ha cHC T junm oTO 
jTBHCHHe rqe 6-&ae, Kaicro ce Bracna, see ome toji- 
Kosa .jvuuiko, He aa npaxTHKa Monte na He ce BaeMa 
non BHHMaHHe. Ilopaw TOBa ocnaSBaHtrro Ha AMe- 
HHero me ce onpenertH rnaBHo or not\jrbina»eTO. 

Kaicro Bene 6eme orSejnraaHO no-rope, norjrunaHcnt) 

Ha cBe TJ i HH Hftre jtbhh b poamnwife oflnacm e po3- 
hhhho. Mome na ce npneMe, qe ne Bunrauna oflincr 
npaKTHqecKH HHMa norjn>m»He . B HH$p*qepeeH&Ta 
oCjiacr ce Ha&nonaBttt mhoto hbhiih aa nomrMqane, . 

KOHTO ce CL3fl*BHT OT 030Ha, BT.rJienByC*CHCa H BOfl- 

hhto napH. Haft-ounnrre nararbrnarenuE bhdh ce 
flUBKax Ba Bonwre napH, noneace koothcctboto sa 
030Ha H BT.TJiepOnHHH AByOKHC B1»B Bl>3nyxa He e 

rojiHMO. Ko j n w e crBO t o Ba Bonmcre napH bi>b na- 

nyxa 33BHCH OT CbCTOHHHCTO Ha aTMOC(|)epaTa (Bjmxc- 
Hocrxa), o6ane rips oGhkhobchh ycjiOBHfl koc^kHo- • 

eHT&T Ha nponycKaHeTO e epewo (3a buihob oGxBar 
of 0,4 MHKpoHa no 12 MHKpona) se no-Maff&K or 
0,8 — 0,9, a Koe^apseHTbT Ha HorjrwnaHe cBetma- 

HOTO H3JTBHBaHe II pH gTOMHHH B3pHB B JKHBO 

Bpeme (m’wjib, n**J* cn) e crboTBCTHO hc tto-rosum or 

0 , 2 — 0,1 — . [ 

B scbo BpeMe ntxmaafiiseto Ha csermnuoto jiv 
HCH ne b aTMOc$epaia npajcnraecKH MOwe na ce npe- 
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tte6pertte. tlopaAH 1 TOBa c rteji %a. ce iiojiy^m Haft- 
tojihm paAHyc Ha nopa>KeHHe ot ^eHCTBHeTO Ha CBex- 
JMHHOXO H3JII>HBaHe npOTHBHHK'bT Ilje Ce CTpeMH Aa 
H3noji3yBa aTOMHOTO opBHoie b Ao6pa bhahmoct. 3 a 
TOBa TpnSBa Aa ce A'tp^H CMeTKa npn opraHH3Hpa- 
Hero Ha nporaBoaTOMHaTa 3amnxa. 

m,e pa3rjieAaMe HanpaTKO ocjiaOBaHeTO Ha cbctjihh- 
hoxo jn>Heroie npe3 MacKHpanm ahmobc. JJhmhh 3 a- 
BecH ce nocraBAT 3a MacKHpaHe Ha coOcxBemixe boEckh 
h BoeHHH oSeKTH h 3 a 3acjienHBaHe Ha oraeBBTe 
tohkh, HagjHOAaxejiHHTe nyHKTOBe h 6ohhhh peA Ha 
npoTHBHHKa. KaKTo e H3BecxH0, MacKHpaujHTe ahmhh 
3aBecH npeACTaBJiHBaT njiBXHa MBivia, kohto ce 06- 
pa3yBa b axMOC<£epaxa npn ynoxpeSaxa Ha xana Ha- 
peneHHxe ahmhh BemecxBa. ITo BpeMe Ha axoMeH 
B3pHB MacKHpaiAHxe ahmobc, Kanxo h ecxecxBeHHxe 
Mi>rJiH, me ocjia6Bax cbcxjthhhoxo jrbneHHe. B H3- 
4 BecxHH rpaHHAH Koe^HijHeHX'fcx Ha ocjia6BaHexo Ha 
CBeTJiHHaxa e npaBo nponopAHOHajieH Ha xeraoBHaxa 
KOHAeHxpaAHH Ha AHMa, MepeHa b mzIa hjih b 2/m*. 

A6cojnoxHaxa cxohhocx Ha Koe^HimeHxa Ha ooiafi- 
BaHexor 3a xeceri ycnopeAeH CHon cBexjiHHa npn MacKH- 

paiAH AHMOBe e npH6jiH3HxejiHO 0,47—0,04— pum 
400—40—. Or tc3h i;h<J>ph ce BH>Kfla, qe Koe<j)H- 

KM 

,AHCH TbT Ha ocJiaSBaHexo npH ahmhhxc 3aBecH e Aocxa 
rojiHM h ctoxBexcTByBa Ha ocjiaOBaHexo b njn>xHH 
ecxecxBeHH MBrjiH 3 a TeceH CHon jtbhh. 

KoJiHHecxBoxo nor^JiHaxa CBexjiHHa ox o6maxa 3 a- 
ry6a Ha cBexjiHHHaxa eHeprnn nopaAH pa3cefeaHexo 
h norjn>iqaHexo 33 bhch ox pa3Mepnxe Ha ahmhhtc 
qacxHAH, At^HHaxa Ha CBetJiHHHaxa BBJiHa h cpeA- 
hhh 3a bchhkh HacxHAH KoecJ)HAHeHT Ha npenynBaHe 
Ha cBexjiHHaxa, •» . ■*: 
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3a HeouBeTeHH flmwoBe norjT&maHeTO BT.3jm3a Ha 
10 no 30% ot o6mata 3ary6a Ha CBenraHHa enep- 
rHH BcrfeflCTBHe Ha pa3ceHBaneTo h norjitmaHeTo, 
a b nepHHTe ahmobc to flocrara flo 80 %. Ot H3- 
' jroHceHOTO Mowe fla ce 33 KjnoHH, He ano ce nocraBH 
jmMHa 3 aBeca, nopa3HBaii*OTO AeftCTBHe Ha cBeTJnni- 
hoto HambHBaHe MO*e b> H3BecTHa creneH ^a ce 
OcjiaBn. 

6. CBETJIHHHH HMIiyJICH, IIPECMETHATH 
C BKJIIOHBAHE HA OCJIAEBAHETO HA 
CBETJIHHHOTO JTEHEHHE OT ATMOC«?>EPATA 

Cera Bene pa 3 no:iaraMe c flaHHH 3a opeHHBaHe Ha 
CBCTJIHHHHTe HMIiyJICH Ha pa3JIHHHH pa3CTOHHHH OT 
HeHTtpa Ha B3pHBa npn pa 3 JiHHHH cbctohhhh Ha 

aTMOC^JepaTa. 

3a Bi 3 aymeH B3pnB (bhcohhh 3 Ha B3pHSa 
H = 600 m) m aTOMHa 6ojw6a c tpothjiob eKBHBajieHT 

20000 TOH3 CTOftHOCTHTe Ha CBeTJIHHHHTe HMIiyJICH, 
h 3 hhcjkhh no <J>opMyjiaTa, fla^eHa b npennaymKH napa- 
rpa<J) 5, ca npHBeaeHH Ha 4 >ht. 32. Ha raan <t>nrypa j 

no xopH30HrajraaTa oc ca HaHeceHHTe b KHJioMeTpH 
pa3CTOHHHHTa OT enHIteHTBpa 1 Ha aTOMHHH B3PHB, a 
no BepTHKajiHaTa oc — croftHocTHTe Ha cBeTJiHHHHTe 
HMnyjICH b k a/il cm*. 

Bcm<a KpHBa e H3HHCJieHa 3a onpeaejieH KoecpH- 

KHeHT Ha ocjiaOBaHe k (Koe^Hi^eHT Ha npo3pan- 

HOCT t). 

Ot pa 3 rjiewflaHeTo Ha kphbhtc (4>ht. 32) cjieffBa, 
ne kojikoto e no-MajiKa npo3paHHOcrra Ha aTMOc<|>e- j 


1 3a BT>3flymHHH B3pHB CBCTJIHHHHTe HMIiyJICH Ha pa3- 
jxhhhh paacTOHHHH ot ennucHT'bpa Ha B3pHBa mojkc «a St^aT 
onpeaejieHH no <J)6pMyjiaia 3 aafleHaB naparpa<f> 5, ano BMecro 
R HOCTaBHM y] R e 2 +H*~, KTiflCTO R c e p33CT OHHHeT O OT CHH- 
ueHTbpa he B3pHBa, a H — k BEtcoHHHaTa Ha B3pHBa. - 
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pwra, wwreoua e no-Mamca 3a c^ho h c&iqo paacro- 
«H»c CToflHocTTa Ha CBeuiHHHHH HMnyjic. Hanpwttep 
Ha pascTQ5{HHe 1,5 km or emmem-bpa Ha aTQMHHH 
bsphb, aKO npHCMeM, qe mma ocnagBaHe aa cbct- 
HHHBara CHcpran b aTMOc<$>epaTa, cbcthhhhhhi hm- 
nyw. ® p®® ®a 30 kcui } cm *. 3a cmhoto paacxo gHH C 



•Put, 32, Hsmchchhc hs cbctjiethhhtc HMnyjicH npa h3mchc- 
hhc pi pa3CTOHHHCTO or enmieHTipa Ha B3pHBa 3a paanHnpH 
croftHocTH aa Koe4«qKeHim Ha ocaaGsaHc aa cbctjihhhoto 
•■ ■■ menie npa bsphb hi aroma 6o*i6a c ckbhbsjuht 
20 000 TO Ha TpOTHJI 


6pH KOe<J)H«HCHT aa OOia6BaHeTO (tcoedm* 

KM < 

ipicht aa opaqycKaaoro t^»0,82) cbcthhhhhht HMnyjic 
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e pones Ha IS koaIom*, a nps KocfonpreHT aa ocjiaS- 
bohc (koc^hahcht Ha nponycKaHCTO t—0,13) 

cserjiHHHWR HMny»c e pases caMo m 1 koa/cm*. 

He e TpyflHo fla ce bhab, He wrro nopaaHBam 
(Jwucrop CBeTJUtHHOTO H3Jn»HBaHe npH aTOMHHH B3pm 

38BHCH OT CbCTOHHHCTO Ha aTMOC^epOTa B MOMeHTa 
Ha B3pHBa. npH onpeflejieHo c&cTOHHHe Ha aTMOC- 
4»epaTa (rbcra Mirna, abjka, cneroBajioK) cbctjihh- 
HOTO H3jn>HB8HC- lijfi. HaHaCH nopa>KeHHe Ha IIO-MaJIKH 
paacroHHHH, oikojikoto npn xySaBo BpeMe. Ta3H e 
ocoCeHoerra Ha cbctjihhhoto H3JrbHBaHe naxo no- 
paaHBam 4>aKTop b cpaBHeHHe c apynrre nopa3HBanm 
4>aKTopH (yflapHaTa Bijraa, npOHHKBamaTa pannamiH 
h paaHoaKTHBHOTO 3apa3HBaHe Ha MecTHoerra) npH 
aTOMHHH B3pHB. OCpaTHO, paflHOaKTHBHOIO 3apa3H- 
saHe Ha MeciHocna npH BMAymeH btomch B3pHB 
'Monte Aa 6-bAe 3Ha»orrejrao yBtraweHo b Mtraa, a*>>ka 
h cHeroBanew. Ho hc TpaCBa ci»mo Aa ce 3a6pdBH 
h xoBa, ne b MHoro xyCaBO BpeMe Ha oncpHTa Mecr- 
HOCT npH Bl»3,HynieH BSpHB Ha aTOMHa 6oM6a c TpO- 
thjiob eKBHBaJieHT 20 000 TOHa yAapHara BtJiHa h 
npOHHKBamaTa pamiamw fleftcrayBaT Btpxy xopaia 
Ha pa3CT0HHHe ao 2000 m ot emmem-tpa Ha B3pHBa. 
IIoa AeficTBHero Ha cbctjihhhoto H3jn>HBaHe MOHce 
Aa 6i>A8T HaHocemi oOrapHHHH no otkphth nacre Ha 
thjioto hb paacTOHHHe ao 4000^*. 

«X>opMa aa emaraaM SMnyac. Ho-rope no- 
coHHXMe cToftHocrra Ha cBerjmHHHTe HMnyjicH, t. e. t 
KounraeciBOTo eHeprnH, naAama Btpxy 1 cm* ot 
noBtpxHocTra Ha thjioto (Korato th e nepneHAHKy- 
jmpBananaAamne nv) aa ahaoto BpeMe, npes Koero 
qiucshoto icbji6o Caere. Ha npaxnna nomncora e 
norpefiso Aa ce aaae c BaxBt cam baba eHepnurra 

V TOTO& HI pt9CTOHHHC OT QCHTBpft 
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Ha BapHBa (HHTeH3HTer hjih CHJia Ha ocBeTJieHHeTo). 
ToBa He e Tpy^Ho ^a ce h 3 hhcjih bi >3 ocHOBa Ha 
KpHBata, npHBe^eHa Ha (J)ht. 28 3 h <J?opMyjiaTa 3 a 
onpeAeJiHHe CToftHocrra Ha cbctjihhhhh HMnyjic* 3a- 
BHCHMocira Ha CHJiaia Ha ocBeTJieHHeTo ot BpeMeTO 
' Ha pa3CTOHHHe 2 KM OT I^eHtBpa Ha -aTOMHHH B3pHB 

' J 
% 



0uz. 33. <X>opMa Ha cbctjihhhhh HMnyjic Ha pas- 
CTOHHHe 2 KM OT HCHTltpa Ha B3pHBa sa flBe 
ctobhhh Ha aTMocfJjepaxa, kohto ce xapaKTepn- 
3HpaT c KoecJjH^HeHTH Ha ocjiaSBaHe 

*=0 h *= 0,2 — 

KM - y 

(4>opMaja Ha HMnyjica) aa A&e cbctohhhh Ha'amo* 
c^epaxa e noi<a3aHa Ha <£hf. 33. Qhcbhaho irnomTa, 
orpaHmeHa ot Bonca Kpusa h xopHsoirraJiHaTa oc, 
flaBa rojieMHHaTa Ha cBeTjnmHHH HJtnyjic Ha ^aACHa 
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pa3CTOHHHe ot qeHTBpa Ha B3pHBa h npn flaAeHo 
cbcroHHHe Ha axMoetjjepaxa. 

7. rOJIEMHHA HA CBETJIHHHHH HMIiyJIC 
B 3 AB HCHMOCT OT KAJIHBBPA HA ATOMHATA 
(BOflOPOHHATA) BOMBA 

r O JieMHHHTe Ha CBCXJIHHHHXe HMIiyJICH, yKa3aHH B 
npeflHflyiijHH naparpa4>, ce oxHacnr 3a axoMHH 6om6h c 
xpoxhjiob eKBHBajieHx 20 000 xoHa. 3a axoMHH 6om6h 

C APyTH XpOXHJIOBH CKBHBaJieHXH CTOliHOCXHXe Ha CBeX- 
JIHHHHXe HMnyJICH Ha pa3JIHHHH pa3CXOHHHH OX IjeH- 
rbpa Ha B3pnBa Monce a a ce h3hhcjihx no cbiahh „ 

HanHH, KaKTO b naparpacj) 6, ano e h3bccxho kojih- 
necxBoxo CBeTjiHHna eHepran, kohxo H3Jn>nBa orae- 
hoxo kx>ji6o npe3 ahjioxo BpeMe Ha CBexei^exo My, hjih 
ano e H3Becxno ntimoxo KOJnraecfBO eHepran, noexo 
ce oxacah npn B3pHBa, h nacxxa ox eHepraHxa, kohxo 
ce oxAejiH bbb (f)opMa Ha cbcxjihhho jrbneHne. fla 
AonycHeM, ne nacxxa ox eHepraHxa, kohxo ce oxacjih 
bxjB 4>0pMa Ha cBexjiHHHO jrbneHHe, He 33 bhch ox 
K ajm6x>pa Ha axoMHaxa OowSa h e paBHa Ha eAHa 
xpexa ox nx>JiHaxa eHepran, kohxo ce oxacjih npn 
B3pHBa. ToraBa 3a axoMHa 6oM6a c KaKtBxo h e 
xpoxhjiob CKBHBajieHx KOJiHHecxBoxo eHepran, KOHXO 
ce H3nycKa bx>b cJjopMa Ha cbcxjihhho jrbneHne, me 
6 x>ac paBHo Ha KOjmnecxBOTO cBexjmHHa eHeprn h, 
oxAejinma ce npn B3pHBa Ha axoMHa 6oM6a c xpo- 
xhjiob eKBHBajieHx 20 000 xoHa, yMHonceHO no oxho- 
ineHHero Ha xpoxHJioBirre eKBHBajieHXH. 

HanpHMep 3a axoMHa 6oM6a c eKBHBajieHx 40 000 
xona xpoxHJi KojnmecxBoxo eHepran, Koexo ce oxacjih 
bx>b <J)opMa Ha CBexjmHHa CHepran, me 6x>Ae paBHo 

Ha 7.10 12 . ^^^=14.10 1 ^Kaji., a 3a axoMHa 6oM6a 
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' C TpOTHJIOB CKBHBajICH 100 000 TOHE BIB 4>OpMa HS 


CBeTJiHHHa eHepniH me ce OTaejnrr 7.10 1 *. 


100000 
20 000 ” 


=3,5.10“ KOA. 


npH BOflOpOflHHTe 6 om6h TpOTHJIOBHHT CKBHBajieHT 
e 3Hamrrejrao no-rojiHM, otkojikoto npa aTOMHHTe 
6 om6h, ho He e H 3 BecTHa qacrra ot eHepnum, koh- 
TO ce OTflftJlH BBB 4>OpMta Ha CBeTJIHHHO jr&HCHHe. 
Ako aonycHeM, He to e paBHa ci>mo Ha */» <w nui- 
Hara eHeprHH, 3a BoaopoaHa 6oM(Sa c TpomnoB ck- 
BHBajieHT 2 MHJTHOHa TOHa BBB (flOpNia Ha CBeTJiHHHa 

eHeprHH me ce otacjiht 7.10 12 . ~2 o qqq -7,0.10 u x<m. 

hjih 100 ntTH rfoBene, otkojikoto 3a aTOMHa 6o»i6a 
C TpOTHJIOB eKBHBaneHT 20 000 TOHa. 

Cera, KaTo 3Haej« kojihhcctboto eHeprHH, kocto ce 
oTAeJiH BtB (JiopMa Ha cbctjihhho jiBHeHHe, JiecHO e 
no aaaeHaia b naparpa^) 6 $op»yjia aa ce hshhcjiht 

3a yKa3aHHre KajmSpn croteocTHTe Ha cserJiHHHHTe 
HMUyjICH na pa3JIHHHH pa3CT0HHHH ot ueHT&pa HJIH 
emmeHTBpa Ha aTOMHHH B3pHB 3a KaKBOTO h aa e 
cBCTOHHHe Ha aTMoaJiepaTa. 3a npranep b Ta6jnmara Ha 
crp. 155 ca npHBeaeHH cBerjnmHHTe HMnyacH Ha pa3- 

JIHHHH pa3CTOHHHH OT HeHTBpa Ha BT>3ayUIHHH B3pHB 3a 

asa KajraStpa 3tomhh 6om6h c tpothjiobh eKBHBaaeHTH 
20 000 h 100 000 TOHa. Hinny Jicirre ca h3hhcjichh 3a 
TpH cbctohhhh Ha aTMoofcepaTa, kohtq ce onpeaeJiHT 
ot Koecfumne HTHTe Ha ocjiaOBaHe ft=0, &=0,08 
(t=0,92) h £=0,2 (t=0,82). 

npH Haa3eMeH ETOMeH B3PHB CBeTJIHHHHTe HMIiyJICH 
MO»ce aa 6i>aaT hhkojiko ntm no-iwajiKH, otkojikoto 
npa Bi>3ayuieH b 3 phb, noHeme nacr ot cbctjihhhoto 
jn>H6HHe OTHBa 3 a pa3TonHBaHe Ha no^BaTa, a apyra 
nacT ce norjn>ma or npaxa, BanniaT ot yaapHaxa 

BBJIHa. 
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Poctoahhc or qen- 

* H* BftpHBft 

B KM 

Aroma 6on0* c Tpo- 

THJSOB ftKBHBftJSCHT 

20 000 TOHft 

Atom (kMfifl c rpo- 

TBJIOB tKBKBftJMHT * 

100 000 TOHft 

1 

0 

*-0,08 

**-0,2 

1 

O 

A-0,08 

*-0,2 

1 

55,0 

53,6 

47,0 

280,0 

260,0 

240,0 

2 

14,0 

12,0 

9,6 

70,0 

61,0 

4^0 

3 • 

6,2 

4,8 

3,5 

31,0 

25,0 

18,0 

4 

3,5 

2,6 

M 

17,2 

13,0 

8,3 

3 

2,2 

1,5 

— 

11,0 

7,6 

4,3 

6 

— 

— 

— ; 

7,7 

4,9 

2,5 

7 

— ■ .. 

— 

— 

5.7 

3,3 

1,5 

8 



— 

— 

4.3 

2,4 


9 

— 

. 

—— 

3,1 

_ _ 


10 

^ — 

— 

— 

2,8 

_ 



11 

s — 



. — 

2,3 



12 

— 

— 

■ — 

1,9 

— 

' — 


3a ejpio h cmijo pa3cxoHHHe, ho 3 a apyra ica- 
maGpn stomhh 6om6h CBerjiHHHHTe HMxiyjicH MOHce 
m ce onpeaejurr no cnejcHHH Hamm. B1.3 ochobo jut 
4>opMyjiaTa 3 a H3HHCAHBaHe Ha cbctjihhhhh HMnyjic, 
Aa^eHa b naparpacj) 6 3a othoiuchhcto Ha cbctjihh- 
HHTe HMnyncH Ha eflHO h cbiao pa3CT0HHHe lipH 
B3pHB Ha ABe 6om6h c pa3JmHHH KajmCpH, nojiy- 
HaBaMe 


Ul E'mn 


e — * ( f t — r J> 


kt>Acto E" H 3 ji h £' H 3ji — eHepruH Ha cbctahhhoto H 3 - 

JltHBaHe CBOTBeTHO 3a B 3 pH- 
BOBere Ha mpBaTa h BTopaia 
aTOMHa 6oi#6a; 

r, h — cpeAHH paAnycn Ha orHenme 
KhJl 6 a npH B3pHBOBCT6 Ha 
ie3H 6 om6h. 
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Karo 3hecm rojieMHHaTa Ha cbctjihhhhh HMnyjic Ha 
fla^eHO pa3CTOHHHe 3a e^HHHH Kajwutp aTOMHa 6om- 
6a (HanpHMep 3a aroMHa 6oM6a c tpothjiob eKBH- 
BajieHT 20 000 tohs), iwo>Ke « a HaMepHM cTofiHOcrra 
Ha CBSTJIHHHHH HMnyJIC Ha CbmOTO pa3CT0HHHe 3a 
flpyrHH Kajffi6i>p (c flpyr tpothjiob eKBHBajieirr). 

Bt >3 ocHOBa Ha Ka3aHOTo, Moace fla HamnueM: 

U 2 = U 1 e~ k to-nj. 

& H3JI 

HMa&cn npeABHA, we kojimhcctboxo eHepran npH 

aTOMHHH B3pHB 3 OT^eJICHO BHB (})OpMa Ha CBeTJXHHHO 
jrBHeHHCj e nponopuHOHajiHO Ha xpothjiobhh ckbh- 
BajieHT g, b nocneAHOxo paBeHCTBO Monce a a 3a- 
MeCTHM E" H 3 ji H E 'h 3 ji CbOXBeTHO C q 2 H q u KtACTO 
q t h qi ca TpoTHJiOBHTe eKBHBajieHTH Ha ABeTe axoM- 
HH 6 om6h. 

npH Ao6pH MeTeopOJIOrHHHH yCJIOBHH 3a aTOMHH 
6om6h, hhhto CBexeiAH o6jiacra He ce pa3Ji»raaBaT 
MHoro no pa3Mepn, mhokhtcjiht er~ k e 6jih3t>k 

AO eAHHHAaTa. IlopaAH Topa nocjieAHHHT H3pa3 3a 
onpeAejiHHe Ha cbctjihhhhh HMnyjic Monce Aa ce npeA- 
cxaBH npH6:iH3HTeJiH0 no cjicahhh Hawna: 

Ut-U x %-. 

<h 

*- IUe noKanceM H3noji3yBaHeTO Ha Ta3H cfjopMyjia c 
npHMep. Jla AonycHeM, He cbCTOHHHexo Ha axMoccfre-. 
paTa ce xap^KxepH3npa c Koe(])HijHeHX Ha ocjiaSsaHe 

k = 0.1 — . Toraea 3 a aTOMHa 6oM6a c tpoxhjiob 

KM 

eKBHBajieHT g 1 =20 000 xona (^=150 m ) Ha pa3- 
CTOHHHe 2 KM OX IjeHTTjpa Ha B3pHBa CBeXJIHH- 
hhht HMnyjic me 6 t>ac paBeH npH6jm3HxejiHO Ha 
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8. rOJIEMHHA HA CBETJIHHHHJI HMUyJIC 
B OBJIAHHO BPEME 

Ilo-rope 6euie nasaHO, He npn Mtrjia, atok a, CHe- 
roBajiew h t. h. cBeTjnnnurre HMnyjicn MO>Ke «a 
6tflaT no-Mam<H, otkojikoto npn xy6aBO BpeMe, no- 
p ajTw ocjiaSBaHeTO Ha cbcxjihhhoto jiBHemie. CtB'bp- 
meHO apyro MOHte fla noJio>KeHHeTO npH B3pHB 

Ha aTOMHa 6oM6a b oSjiaHHo BpeMe. ,H,a ch npefl- 
CT3BHM, ne Ha Majma BHCOHHHa Ha« 3eMHTa ca ce 
o6pa3yBajiH iutbthh o6jiai(H h He aTOMHHHT bsphb e 
craHaji MeiKAy 3eM*ra h oSjiaijHTe. B T03H cnynaft 
CBeTJIHHHHTe HMliyjlCH, nOJiyHeHH Ha paSJIHHHH pa3- 
CTOHHHH OX £nHHeHTbpa Ha B3pHBa, me &bRa.T no- 
rojieMH b cpaBHeHne etc CBeTJIHHHHTe HMnyjicn, no- 
jiyqeHH npH 6e3o6jiaHHO BpeMe. Ha KaKBO ce abjdkh 
yBejnwaBaHeTO Ha CBeTJIHHHHTe HMnyjicn? IIpHHH- 
Hara ce cbctoh. b TOBa, He CBeTJIHHHHTe h3JTBhkh, 
kohto omeHOTo kt«ji6o H3nycKa Harope, ce 0 Tpa 3 HBaT 
OTHacTH ot oftnaiprae h ce Bptm^T Ha aeMHTa (4>ht . 34). 
3a yBeJumaBaHe Ha' cbctjihhhhh HMnyjic ocbch TOBa 
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cnoMarar h CBemnnurre H3jn»HKH, kohto othchoto 
km6o H3nycKa no nocona Ha 36MHTa. KaTO narr»T Ha 
3eiuflTa, jn>HHTe oraacTH ce OTpa3HBaT, oTHBaT kt>m 
o6jiaijHTe, 0Tpa3HBaT ce h ot thx h othobo ce Bpi>maT 
Ha 3eMHTa. 3a AafleHO pa3CT0HHHe ox emmeHTbpa Ha 
B3pHBa y BejiHMaBaHeTo Ha CBerjiHHftHH manync b 



<fruz. 34. CxeMa 3a crrpa3HBaHe Ha cbctjihhhoto HawiBaHe 
ot ofijiaqRie 


o6jra«iHo BpeMe sasnca or mhoto rrpHHHHH — ot bhco- 
HHHaTa Ha oCjiamrre Han 3eMHaTa noBipxHocr, or 
neCennHaTa Ha o&mprre, or OTpa3HTenHaTa otocoChoct 
Ha sowHaxa nonpuBKa h t. h. 

Jfe6ejiHHaTa Ha oCnana onpenens cnocofiaocm. my 
fla OTpa3HBa cbctjihhhoto JitncHHe. Kojikoto e no> 
ne6eji oSnaKBT, TOjmoBa no-rojuuwa me (hme cnpa- 
seHaTa nacT ot cBeTjmHHaTa eHepran, kohto saga 
Btpxy Hero. 

npn6jni3HTejiHaxa 33bhchmoct mokay orpaaemxa 
tiacx OX CBeTAHHHOTO JTBHeHHe H neCCHHHHTa aa 06- 
jianHTe, nspaaeHa b nponcHru, e nonasaHa he 4>nr. 35. 
Ot KpHBaTa^ kohto H3pa3HBa xs 3 H 3M$hchmoct, ce 
BHHma, tie Bene npn neGejnma Ha o&nupRc 700 — 800 m 
iqe oe OTpasHT npHSjrasnxenHO 75 — 80% or caer- 
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jmHoto irbntHxty natfaino Bi>pxy o&iamrre. Cpcpr 
HHfft Koe^nmicHT Ha <yrpa>KeHHero, hshhcji ch c.Ba e- 
MaHe npCABHA pa 3 npocTpaHeHoctra he o&iauHTe c 
pasjnfHHa <J>opMa h pasjnroia tfe6cjiHHa, Bi>3JiH3a Ha 
okojio 5 (W 55 %. CjjCAOBaxejiHO b oSnanHO Bpeaie bm- 



Koijninuium m ompaoKBHutmo 6 % 
90 HOCAOtHU O&KUiU 


<PtU, 35, 3aBHCHMOCT MOKfly 0Tpa3CHHTC CBCT- 
JIHHHH H3Jl’b t IKH H Ae6eJlHHaTa H ® oCjiaUHTC 


HHKBHT AOn-BJIHHTeJIHH H3HCKBaHHH CHpHMO IIpOTHBO- 
aTOMHETTe 3amHTHH CBOp’bHCCHHH* 

B fleftcTBHTejiHOCT xopaTa Moace pfi nonywaT 06- 
rapflHHH or cbctjihhhh n 3 jn>^KH, 0 Tpa 3 CHH or o6jia- 
qare, h noraTo ce HaiwupaT b okoiih otkphx ran 
(TOBa ce BHWfla or 4 >ht. 34 ), He3aBncnMO w me 
frbflar 3aimr reHH or npeiarre cbctjihhhh jtbuh. 

Hhkoh npecMOTaHHH flaBaT bi> 3 mo>khoct fla ce na- 
np as g 3 aKJnoqeHHero, *ie KoraTO ofjjiaipne h 3 eMHaTa 
noKpHBKa (Hanp. npH chht) 0 Tpa 3 HBaT okojio 75 — 80 % 
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ot na^amata Sfcpxy thx CBerjtHHHa 6H6pina, ton6- 
MHHaTa Ha cbctjihhhhh HMnyjic Ha h3bccthh pascxo- 
HHHH OT enHHeHT'bpa Ha B3pHBa (npH OTHOUieHHe Ha 
BHCOHHHaTa Ha oSjiaHHTe na^ 3eMHaTa noBtpxHocT 
k*bm pa3croHHHeTO ot emmem-Bpa Ha B3pH^a 0 , 5 — 1 , 0 ) 
wohcc a a AOCTHrHe 3a CMeTKa caMo Ha 0Tpa3eHara ot 
o6jiaHHTe h 3eMHTa qacr ot cbctjihhhoto jn>qeHHe ao 
nojioBHHaTa ot rojieMHHaTa Ha cbctjihhhhh HMnyjic, 

CT>3AaACH OT npeKHTe CBeTJIHHHH JIT>HH, HABaiAH He- 
nocpeACTBeHo ot oraeHOTo kkti6o. 

ToBa o6cTOHTejiCTBO Tpn6Ba Aa ce HMa npeABHA 

npH opraHH3HpaHe Ha HpOTHBoaTOMHaTa 3am HTa. 

CjieAOBaTejiHo KaKTo CboptHceHHHTa npornB yAap- 
naTa BixjiHa, npoHHKBaiqaTa paAHaipiH h 3apa3HBaHeTo 
c paAHoaKTHBHH BeiqecTBa, Tana h ci>opT>HCCHHHTa 
npOTHB CBCTJIHHHOTO H3JTbHBaHe npH 3T0MHHH B3pHB 
TpnSBa Aa ce npaBHT iiokphth. HcoOxoahmo e b TpaH- 
meHTe Aa ce npaBHT nonpHTH yqacrBijH. 
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rjIAB A V 


IIOPA3flBAmo AEfiCTBHE 
HA CBETJIHHHOTO H3J1EHBAHE 
nPH ATOMHHfl B3PHB 
H 3AmHTHH MEPKH IIPOTHB HEfO 


CBCTJTHHHaTa etAprsa. U (cbctjihhhhht minyaic), 
kohto na«a Btpxy aWho thjio npn Haratanme or 
orHeHoro kbji6o. oraa- 


cm ce .OTpa3HBa ot no- 
B'BpXHOCTTa Ha THJIOTO, 

OTHacTK ce norjrBii^a ox 
Hero h OT^acTH npewnHa- 
Ba npe3 Hero, ano e npo- 
3P&HHO. CxeA&axHHHo pa3- 
npeflejieHHexo Ha cbctjihh- 
Haxa eHepran, kohto na- 
fla Bi>pxy thjioto, e no- 
Ka 3 aao h& 4 >ht. 36 . 

Ha 4>Hrypaxa ca 0603- 
HaneHH c jjeSejia CTpejina 
CBexjiHHHaTa eHepran U , 
kohto na^a BBpxy th- 
JIOTO; C BTJIH006pa3HajIH- 
hhh 1 — HortJiHaTaTa or 



eHepniH (cbctjihhhhh h»- 
nyjic), naflama B*bpxy thjioto: 

1 — nortJiHaTa ot th'hoto ; 2 — ot- 
p« 3 eHa ; 3 — irpcMMHajia npea TH- 
JIOTO 


thjioto eHepran C/j; cbc crpeJiKa 2— orpa3eHaTa uapr or 
CHeTHHHHaxa enepr^H U t ; cbc crpejnca 3 — npeMH- 
Hajiaia npe3 thjioto eHepran t/ 3 . OBraacHo Ka3aHoro, 
JiecHO e na cbCTaBHM paBCHCTBOTo £7= U x +U 2 -\-U z . 
B OKpr>>KaBaiqaTa hh o6craHOBka noBe^ero ot TejiaTa 


11 


CserjnxaHO HS^bqBiHe npH &tomhhji bsphb 
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(c H3KttiotteHHe to ctiKjioro) ca ncwfn Henpo3paq«n 
(C7,=0). IIopaflH TOto MOHce to ce toJKe, to eflto 
Tiacr ot na ^am aTa Bi>pxy thjioto cBerjiHHHa eHepran 
ce OTpa 3 HBa ot hcto, a Apyra nacr ce norjrtma, t. e. 
U= U v Hac hh HHiepecyBa Ta3H nacr or na^a- 
maia Bi>pxy thjioto cBCTJiHHHa eHepniH, kohto ce 
noratma or Hero, Karo nonwrae eHeprHHTa, thjioto 
ce HarpHBa. B 3hbhchmoct ot TeMnepaxypaxa Ha Ha- 
rpHBaHCTo ce npHHHHHBa no-cna6o hhh ho-chjiho 
nopaxteHHe — oBtrjiHBaHe, B’b3njiaMCHHBaHC, pa3- 
xaiiHHe Ha MatepHajnrre hjih o6rapHHe. me pa3TJie- 
Aaiae Hatt-HanpeA KaKBanacr ox naAanjaxa CBerjiHHHa 
CHeprHH ce norjrbnta ox thjioto. 


1. norjrtmAHE HA CBETJIHHHATA EHEPFHH 
OT PA3J1HHHHTE TBJIA 


npH h cwAa naA«^a CBerjiHHHa cHepraa (c 

eAHH h cwa CBCTJiHHeH HMnyjic) pa 3 JiHHHHTe Tejia 
norjn>maT paajnnmo KOJiHHecxBO ot Hen. HanpHwiep 
thjio c TbKBSi HOBT>pxHocr nonrbma sHanHrejmo no- 
Bene CBeTJmHHa cHepruH, otkojikoto Thjio c CnJia 
noB'BpxHOcr, Te3H cBoftcrea Ha Tejiara ce H3noji3yBaT 
TTTu pnKO B HCHBOTa — 6eJIH JieTHH koctiomh, 6hji ABHT 
Ha xJiaAHJiHHTe BaroHH, Sejm AHcrepHH h Apyrn oijBe- 
tchh b 6hjio cbopT>>KeHHH ce H3H0Ji3yBaT, Koraro 
Tpa6BaAa ce Hawiajm HarpHBaHcro Ha TejiaTa or cjtbh- 
ACto. 3 a xapaKTepncTHKa Ha norjrMAaTejmara h OTpa- 
HcaTejmaTa choco6hoct Ha TejiaTa oChkhobcho ce H3- 
H0Ji3yBaT Koe^HipieHTHTe Ha norjitmaHero h OTpance- 
HHeTO, kohto ce o6o3HanaBaT cbotbctho c K x h K t . 
Te ce nojiy*iaBaT ot paBCHCTBoro V * Ui+ U 2 , 
kbto AHCHaia h JiHBaTa My nacr ce pa3A&iHT Ha U. 

ToraBa 


1_ u + u * 
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Koe4>HqHenti>t Ha norjn>ntaHcro k x — ~ e 


HHCJieHO 


paBeH Ha oTHomeHHero Ha nortJiHaTaTa ot thjioto 
CBCTJIHHH a eHCprHH K'bM CBCTJIHHHaTa eHeprHH, T THTT - 
Hana Btpxy Hero. Koe^iapieHTbT Ha norjitmaHero e 
hhcjio, Koero noKa3Ba KaKBa nacr or cbctjihhhhh hm- 
nyjic norjn.iqa jaameao thjio. 

Koe^HqneHTBT Ha OTpanccHHeto R t =jj e hhc- 


JteHO paBeH Ha OTHomeHHero Ha OTpa3eHaTa ot thjioto 
CBeTJiHHHa eHeprHH kt>m cBCTJiHHHaxa'eHeprHH, naaama 
Btpxy Hero. KoetJ)Hipiam>T Ha OTpancefnieTo e hhcjio, 
Koero noKa 3 Ba KaKBa nacr or cbctjihhhhh HMnyjic 
orpa3HBa fla^eHO thjio. Koe^mjHeHTHTe Ha norjn>ma- 
hcto h OTpanceHnero, k3kto ce bhjkjjh ot onpeflene- 
hhcto hm, ca BHHarH no-MajiKH ot e,mnnma. 06ane 
cyiwaTa hm 3a Henpo3paHHo thjio cbrjiacHo 3aK0Ha 
3a 3ana3BaHe Ha eHeprHHia e paBHa Ha ejiHinma: 
K x +K t = 1. ToBa 3H8HH, He ano e H 3 BecreH e;jHH 
oxthx 3a flaaeHO thjio, flpyiHHT ce HaMHpa, Karo H3- 
BeciHHHT ce H3BaAH ot eAHHHHa. HanpKMep CmiaTa 
xapraH hmb Koe4>mpieHT Ha OTpaHcemieTo K,=0,80 h 
Koe<|>HQHeHT Ha norjrbmaHeTO 1 - 0,80=0,20. 

^ecro Koe^HHQieHTHTe Ha norjrbiqaHeTO h orpa»ce- 

HHCTO ce H3pa3HB3T B npOIICHTH. CjICflOBaTCJIHO 6h- 

Jiara xapnin norjmqa 20% ot CBerjiHHHaTa eHeprHH, 
kohto naoa BBpxy hch. IIorjrbmaTejiHaTa ctiocoOhoct 
Ha THJIOTO 3HBHCH He C3MO OT HBeTa My, HO H OT 
CBCTOHHHeTo Ha noBBpxHOCTTa My. HanpHMep rpana- 
Bara noBtpxHocT norjrtma noBene CBeTJiHHHa eHeprHH, 
otkojikoto rjia^KaTa hjih nojiRpaHara, BJiaiKHaTa no- 
BT>pxHOCT norjn>ma noBene or cyxara h t. h. Ho 
KoetJiHHHeinnbT Ha norjrbmaHeTO sbbhch flo roJiHMa 
creneH h ot cbcraBa Ha naoanpra CBeTJiHHHa eHeprHH, 
t. e. or KbJDKHHara Ha CBenraHHara Burn. 
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MHoro HHTepecHo e Aa ce npocjieAH Kan ce H3- 
MeHH Koe(f>Hi^HeHTi>T Ha norjn>maHeTo 3a HOBeuiKaTa 
KO>Ka B 3aBHCHM0CT OT A’*>JI>KHHaTa Ha CBeTJIHHHaTa 
BtJiHa, Ta3H 3aBHCHMocr e noKa3aHa Ha 4 )hi\ 37 
3a cpe^eH cjiywaft. » 

Ha rpa<J)HKa no xopH30HTajiHaTa oc e HaHeceHa 
AtJi>KHHaTa Ha CBeTJIHHHaTa Btjma b mhkpohh, a no 



0 uz. 37 . H3MCHTOe Koe4>HmKHia Ha no- 
rjrtmaHeTO 3a ^oseuiKaTa KOHca b 3aBHCH- 
MOCT OT fll»J|>KHHaTa Ha CBeTJIHHHaTa BMHa 

BepTHKajinaTa oc — Koe4)HAHeHTtT Ha norntma- 

HeTO, 3a H3MHHajlHTe MHoro XHJIHAOJieTHH OT Ct- 

iHecTByBaHeTO Ha HOBena KoncaTa My ce npncnoco- 
6Hjia flo6pe kt»m cjitHneBHTe jtbhh. KtcoBtJiHo- 
BHTe yjTTpaBHOJieTOBH JItHH flOCTHTaT 3eMHaTa no- 
B’BpXHOCT B MHoro MaJlKO KOJIHHeCTBO, 3aTOBa KO>KaTa 
noHTH Han't jmo th norjitiija, Kaxo OTpa3HBa caMO 
3°/ 0 ot eHeptHHTa hm. Ha $nr. 37 ce BHHCfla, He 
bbb BHAHMara o6jiacr, k^acto ce H3JitHBa TBtpAe 
MHoro cjitHHesa eHepran, KoncaTa, HanpoTHB, no- 
rjitrqa Majino — 65 °/ 0 ot Hen> a ocraHaJiHTe 35°/®, 
0Tpa3HBa. C TOBa ce ocjiaCBa h3jihihhoto 
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Ha Te3H jitnu Btpxy kokhte. C yBejiHH&BaHe Ha 
AtJDKHHaTa Ha BtJiHaTa b HH^panepBeHaTa oSjiaCT 
Ha cneicrtpa cjrtHneBaTa eHeprrin ce HaMajinsa, 
a Koe^HHHeHrBT Ha norjitmaneTO cc yBejmnaBa; 

Ko>KaTa Ha HOBena *■ nponycna pa3jiHHH0 paajniH- 
HHTe a'bji^hhh Ha CBeTJi^iHHHTC Bi>jiHH. Yjrrpa- 
BHOJieTOBHTe jnbHH ce norjitmaT Hantjrao ot ko- 
HcaTa ouje Ha hhkojiko ctothh ot MHJiHMeTtpa cjieA 
HaBjiH3aHCTo hm b Hen; c yBejmnaBaHe Ha abjihch- 
HaTa Ha BtJiHaTa ce yBejiHHaea h nponycKJiHBocrra 
Ha Honiara, kohto cTaBa Haii-rojiHMa 3a HH<j)pa- 
HepBeHH JItHH C AT»JI>KHHa Ha BtJiHaTa 0,8 MHKpOHE * 

3a no-A*i»JirHTe HH^panepBeHH jimh nponycKjra- 
BocTTa Ha KOH<aTa HaHOBo HaMajinsa. IIopaAH cjiohc- 
Hatfa 3EBHCHMOCT Ha Koe4>HHHeHTa na norjitmaHe ot 
AMHCHHaTa Ha BtjmaTa bbbokaht ce oOhkhobcho 
cpeAHH Koe(J)HHHeHTH Ha norjitmaHe h 3a Tpirre 
oOjiacTH Ha CBeTJiHHHHH cneKTtp (yjiTpaBHO JieTosaTa > 

BHAHMaTa, HH^panepBeHaTa). 3a KoncaTa Ha HOBena 
cpeAHHHT Koec^HHHeHT Ha norjrtmaHeTo e paseH Ha 
0,65, t. e. KOHcaTa norjitma okojio 65 % ot cbct- 
jiHHHaTa eHeprHH (cbctjihhhhh HMnyjic), na^ama 
Btpxy Hen. 

H36poeHHTe no-AOJiy MaTepnajiH norjrtmaT cpeAHo 
CneAHHTe KOJIHHeCTBa OT CBeTJIHHHHTC H3JIBHKH, 

na^aiAH Btpxy thx: 6njia 6on — 18°/ 0 ; nepHa 6 oh — ■ > 

96 %; nepBeHa hjih KacjmBa KepeMHAa — 70%; 

3ejieHHKaB njiaT — 60°/ 0 ; 6 hji nuaT — 25%;nepHO 
cyKHO — 99%; 6nna xapran — 20 %; cyxa TpeBa, 

H3ctxHajia Ha cjitmje, naMyn — 80 °/ 0 h t. h. 

Kojikoto e no-rojiHM Koe^HAneHTtT na norjrtma- 
HeTO 3a noBtpxHOCTTa Ha thjioto, TOJiKOBa noBene 
TOBa thjio norjitma cbct J iHHHaTa eHeprHH. Ho kojih- 
necTBOTO Ha CBeTjtHHHaTa eHepran, nortJiHaTa ot. 
thjioto, ce onpeAejiH He caMO ot Koe^HAHeHTa Ha 
norjitmaHeTo, a H ot trtJia a, no a Kofcro naAaT 
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CBeTJiHHHHTe jtbhh (<J)ht* 36, btbji M^HCAy nepneH- 
AHKyjiHpa kbm noBBpXHocrra h na^amirre cbctjihhhh 
jtbhh). Kojikoto c no-rojiHM BnbjrBT Ha na^aHeTo, 

TOJiKOBa no-Majmo CBeTjnnma eHeprHH ce norjiT>ma 
ot thjioto. Kojihhcctboto Ha nortJiHaTaTa CBCTJiHHHa 
cHcpran e npaBo nponopimoHajmo Ha KocHHyca Ha 
■snbjia Ha na^aHeio (npn yBejiHHaBaHe Ha Bnbjia ko- 
CHHycBT My HaMajiHBa). 

Ila^amaTa Btpxy thjioto cbctjthhhh eHeprHH ce 

H3MepBa ChC CBeTJIHHHHH HMIiyjlC, T. e. C KOJIH- 
necTBOTo eHepran, na^ama BBpxy e^HH KBa^paTeH 
caHTHMertp noBBpxHocr . Ha thjioto, nepneHAHKy- 
HHpHa Ha na^anmn jibh, 3a ahjioto BpeMe Ha H3- 
ji^HBaHe Ha eHeprHH ot oraeHOTO kt>ji6o. Karo 
yMHOHCHM CBeTJIHHHHH HMIiyJIC HO KOe (J)HIJHeH TU Ha 
norjitmaHeTO h no KocHHyca Ha T>n>Jia Ha nanaHeTO, 

HaMHpaMe kojihhcctboto CBeTjnnma eHeprHH, kohto 
ce norjrtma ot cahh KBaApaTen caHTHMertp no- 
Bi>pxHocT hh thjioto. CneKTtpBT Ha norBjmaTHTe 
H3JIBHKH e MHOrO pa3H006pa3eH H AOCTa TpyAHO 
ce y craHOBHBa , 3anjOTo npn npeMHHaBaHe . Ha CBeT- 
jiHHHaTa eHepran npea aTMoc<i>epaTa ao asachoto 
THJIO BtJIHHTe C pa3JIHHHH A'&ftJKHHH pa3JIHHHO Ce 
ocjia6BaT ot aTMoc<|>epaTa, h ocbch tobb pa3jranHHTe 
BBJIHH pa3JIHHH0 Ce norjIBIIjaT OT THJIOTO, KBTO T33H 
pa3jiHKa MOHce Aa 6t>ac Aocra 3HaHHTejma. Hanpimep 
b yjnpaBHOJieTOBaTa oSnacr norjn>maTejiHaTa cno- 
coChoct Ha HOBeuiKaTa Konca e npw6HH3HTejrao 2 
ni»TH no-rojiHMa, otkojikoto B'BB BHAHMaTa oSjiacr, 

HTjiHTe Ha ejiaTa norjrbmaT bhahmhtc jtbhh npH- 
6jIH3HTeJIHO 2,5 nBTH HO-CHJIHO, OTKOJIKOTO HH- 
4>panepBeHHre jibhh, h t. h. ToBa noTBtpncAaBaT 
h KpHBHTe, noKa3aHH Ha 4>ht. 38. IIohth 3a bchhkh 
Tejia Koe(J)HAHeHTHTe Ha norjiBmaHe b yjrrpaBHOJie- 
TOBara o6jiacr Ha cneKrtpa ca no-rojieMH, otkojikoto 
bsb BHAHMQTa h b HH<j)paHepBeHaTa oSjiaCT* 
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- 06 mo ,Ka3aHO, npn cahh hcmj cbctjihhch Hsuiyjic 
BC«KO THJIO norjrtma pa3JIHHH0 KOJIHMeCTBO CBCTr 
OTHpa eaeprHH, onpeflejiama creneirra aa nopa- 
nceinieTo . 

3aBHCn JIH crcneHTa Ha nopaHceimeTo Ha TeaaTa 
c awp OT kojih’icctboto nonfeJiHaTa eHeprHH ? OKa3Ba 



Out. 3S. H3MCHCHHC Ha KOC(J>HHHeHIHTC Ha no- 
rjrbmaHe p&3jih^ihhtc scmhh uokphbkh b 3a - 
bhcmmoct or 7w»KHHaxa m Bijmm 


ce, qe bch^kh cTeneHH Ha nopanceHHe Ha TejiaTa — 
B*B3imaMeHHBaHe, 0Bi>rjiHBane, pa3TOHHBaHe hjih 
66rapHHe — 3aBHCHT TBtpfle MHoro ot flpyrn CBofi- 
CTBa HS THJIOTO — OT TOIUIOnpOBOflHOCTTa H TOIUIOeM- 
Hocrra My, k3kto h ot pa3MepHTe (fle6eiiHHaTa) My. 
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KhKTO e H3BeCTH0, TOIIJIOnpOBOflHOCTTa hjih Ton- 
JlHHH aTa npOBOflHMOCT XapaKTepH3Hpa 'CIIOCo6HOCTTa 
Ha BemecTBara «a nponycKaT ToiuiHHara. Tonjio- 
npoBOAHoerra Ha BemecTBara ce H 3 pa 3 HBa c Koe- 
4>HiweHra Ha TonjiHHHaTa npoBOHHMOcr, ko«to ce 
onpeaejiH ot kojih<k:ctboto ToromHa, npe MHHaBam a 
npe3 1 cm* noBtpxHocT ot BemecTBOTo 3 a 1 cenyH^a 
npH pa3HHKa b TeMnepaiypHTe 1 # C m n*T 1 cm. 3a 
pa3HHTOHTe Tejia Koe<j>HimeHTT»T Ha TonjiHHHaTa npo- 

BOHHMOCT e TBBpfle pa3J!HHeH H 3a BCHKO OT THX 
33BHCH OT njIMHOCTTa (oSeMHOTO Terjio), BJia>KHOCTTa 
h TeMnepaTypaTa. HanpnMep Koet})imneHTi>T hb Ton- 
nmmaia npoBOflHMocT Ha fltpBOTo (6opa) e okojio 
100 ht>th no-Majn>K ot Koe<J>imHeHTa Ha TonjiHHHaTa 
np0B0flHM0CT Ha flypajiyMHHHH, a Koe^mmeHTM Ha 
TonjiHHHaTa hpoboahmoct Ha cbiijoto flBpBO e npH- 
6jra3HTejmo 4 ntra no-rojiHM ot Koe^muieHTa Ha 
TonjiHHHaTa npoBOflHMOCT Ha jieHeHaTa tt>k3h. 

Ot 4>H3HKaTa e h3bcctho, ne pa3jiHHHHTe Bemecr- 
Ba npH efljraKBH ycjioBHH ce HarpHBaT «o pa3- 
< hhhhh TeMnepaTypn ot nojiyneHirre emiaKBH kojih- 
necTBa TonjiHHa h oSpaTHO, pa3JmHHHTe BemecTBa 
H3HCKB3T pa3JIHBHO KOJIHHeCTBO TOlIJIHHa, 38 £3 Ce 
HarpeaT no emiaKBa TesuiepaTypa . 3a xapaicrepH - 
CTHKa Ha HarpeBaeMocrra Ha pa3jiHHHHTe BetqecTBa 
e BT.Be«eHa ocoSeHa BejiHHHHa, HapeneHa o<5eMHa 
ToiyioeMHocT . OOeMHaTa TonjioeMHocr ce H3MepBa c 
TOBa KojnraecTBo Tonjuma, KoeTo e noTpe6Ho 3 a 
HarpHBaHeTo Ha eflHH KyOnneH caHTHMertp Be- 
iHecTBo c enHH rpa^yc. 3a pa3jiHHHHTe BemecTBa 
ooeMHaTa TonjioeMHocr e cbuio pa3jiHHHa, ho Ta3H 
pa3JiHKa e 3H3BHTejiH0 no-MajiKa ot pasjiHKaTa b 
TOHJ ionpoBOflHocTra. HanpHMep oSesiHaTa TomioeM- 
hoct Ha ABpBOTo (6opa) e okojio 6 nsra no-rojiHMa 
ot oOeMHaTa toiuiocmhoct Ha cjoiwaHeHaia unona, 
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2 m»ra no-rojiHMa or oSeMHaTa. ToiuioeMHocr Ha ry- 
mara h t. h. 

OrencHra Ha nopa»ccHHe he thjioto aaBucH ot 
T eMnepaTypaTa , ho kohto cc HarpHBa noB'BpxHocrra 
My. CneflOBaTejiHO npa cahh h ci*m CBeTjnmeH 
HMnyjic TCMnepaTypaTa Ha oCBCTCHaTa noBBpxHocr 
cc onpenejiH ot norjrwHaTcjmaTa ciiocoChoct, toiijxo- 
JipOBOAHOCTTa H TOIUIOCMHOCTTa Ha thjioto. Kojikoto 
e no-rojiHMa norjrbmaTejmaTa ciiocoShoct he no- 
BT>pXHOCTTa H KOJIKOTO C 8 IIO-MEJIKH TOnJIOttpOBOJJ- 
Hocrra h TonjioeMHoerra, TOjncoBa no-roJiCMH croft- 
hocth HpHCMa noBT»pXHocniaTa TeMnepaTypa. IIpH- 
MepHO npH CHHaKBH KOC(J)HHHCHTH Ha UOrJIBIHEHCTO 
noBT>pxHocTTa he HfcpBOTO ce HarpHBa ho anaHmejiHO 
ho-bhcoke TCMneparypa, otkojikoto noB'BpxHocrra 
Ha ctomehchete njiona, rtft Karo CTOMaHeHaxa miona 
hme 100 itbth no-rojiHMa TonjionpoBOHHOCT ot fl’&pBO- 
to (Manap TonjioeMHoerra Ha fftpBOTO na e 6 iit>th no- 
rojiHMa ot TonjioeMHoerra Ha ctomehchete njio^a). 

3a HjnocrpaHHH me pa3rjienaMe cjiemraH npHMep. 

Kekbo me crane c 6opoBH abckh h nypajiyMHHHft 
(c fleOeJiHHa m h 10 mm), ano Te sa 8,4 ceKymm bt> 3- j 

npHenaj CBeTjnmeH HMnync, paBeH Ha 50 kciaIcm*. 
npeCMHTEHHHTE n0Ka3B8T, He npH TEKT>B CBeTDIHHeH 
HMnyjic TeMneparypHHHT npHpacr (b cpaBHcmie c 
irspBOHanaJiHaTa TeMnepaTypa) 3a ocBeTeHara no- 
BBpXHOCT HE CopOBHTe ftBCKH me 6l>AC OKOJIO 1200° C 
H OopOBHTe tfBCKH me ropHT C yCTOftHHB n JIEMBK . 

IIpH CbnmH HMnyjic nopaRH orpOMHaTa Tonjionpo- 
borhoct TeMnepaTypHHHT npHpacr 3a noBBpXHoerra 
»a ^ypajiyMHHHH me 6 i>fle caMO okojio 17°C h npaK- 
TsraecKH AypajiyMHHHHT hhme fla nperBpnn hhkekbh 

H3MeHeHHH. 

CTeneHTa Ha nopa>KeHHe Ha thjioto 3ebhch h ot 
HerosaTa fle6ejmHa. Kojikoto e iro-fle6ejio thjioto, . I 

tojikobe no-MajiKo nopanceHne My naHacn cbctjihh- 
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HOTO HSJTMBaHe DpH aTOMHHH B3pHB, IIOHOKC : 30 
BpeMeTo Ha ocBeTHBaHe noB'BpxHocrra Ha thjioto 
norBjmaTaTa nacr CBeTJiHHHa eHeprHH (TonJirama eHep- 
rHH) 3a cMeTKa Ha TonjionpoBOAHocTra ce pa3ijpo- 
CTpaHHBa Ha rojiHMa A^nGomnia. GrrenoBaTeJiHO npn 
eAHaKBH flpyrn ycjioBHH no-TT>HKirre Tejia me hmbt 
no-BHCOKa noB*BpxHocTHa ^TeMnepaTypa. IIpH ZTom-r 
hhh B3pHB CBmecTBeHo 3HaHeHHe 3 a CTeneHTa Ha 
nopaHceHHeTo HMa He caMo OT^e jihb eio Ha orpOMHQ 
KOJIHHeCTBO CBeTJiHHHa eHeprHH, HO H TOBa» He 
xa3H eHeprHH ce otacjih 3a h3bt>hpcaho KpaTKH 
OTKbcjieim ot Bpewe, h3hhcjihmh b cenyHAH. Cjie- 
AOBaTejiHo h norji^maHero Ha cbctjihhhotq jn>He- 
Hne ox TejiaTa nporana mhoto 6t>p3o. IlopaflH 6i>p- 

3HH npHTOK Ha TOJIHMO KOJIHHeCTBO TonjiHHa KT>M 
HOBBpXHOCTTa Ha THJIOTO nOBBpXHOCTHHHT CJIOfi 
ycnHBa noewe caMo mh6to Majina nacr ot Ta3H 
TonjiHHa b pe3yjiTaT Ha TonjionpoBOAHocTra. II o^ 

BBpxHocraaTa TeMnepaTypa Ha thjioto craBa mhoto 
BHC0K3. B 3aBHCHM0CT ot Hen THJIOTO npeTbpnHBa 
CAHa hjih Apyra CTeneH Ha nopan<eHHe. Ako H 3 nyc~ 

KaHeTo (norjiT»maHeTo) Ha cbiaoto kojimhcctbo CBex- 
jihhho JitHeHHe 6 h npoAi>Ji>KaBajio no-Ai>Jiro,BpeMe > 
no b i>pxho craaTa TeMnepaTypa meuie Aa 6 bac 3Ha- 
HHTejmo no-HHCKa, TT>ii KaTo BCjieACTBne Ha Tonjio- 
npoBOAHOCTTa rojiHMa nacr ot eHepraHTa 6 h npe- 
MHHaJia ot nOBtpXHOCTTa B A’BJlGOHHHaTa H3 TH- 
JIOTO, a Apyra nacr 6 h ce H3Jn>HHJia b oKOJiHaTa cpcAa* 

Cjie ao B aTe jiho thjioto 6h nperfcpnHJio no-Majn<o 
nopanceHHe hjih h3o6iao hc 6h npeTBpnnjio nopa-* 

HceHne, Manap o6iaoto koahhcctbo Ha norBjmaTaTa 
CBeTJiHHHa eHeprHH Aa ocraBa etmoTO. ToBa Monce 
Aa ce nonance nanieAHo cbc cjicahhh npnMep. 

B pa3jmHHH nyHKTOBe Ha Cmctckhk cbk >3 3 a 
eAHH ach Ha bcckh KBaAPfreH caHTHMeTtp xopH- 
aoHTajma dobt>pxhoct naAa cpeAHo cacahotq koaht 
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i 

hcctbo CJitH^eBa cBemHHa: Hpnyrcic — 165 koa^ 

TOhjihch — 206 koa. h TaimceHT ~ 278 koa. 

Ako TOBa KOJiH'iecTBo CBeTJiHHHa eHepmH 6a 

nnjroaj in Ha KBaflpaTeH CaHTOMeTbp nOBtpXHOCT 

npa aioMeH B3paB ( 3 a 3 cen.), MHoro Bemec.Ba 6axa 
ce Bi>3njiaMeHHJiH, a hhkoh MeTajm 6axa ce pa3To- 
mum . OrapHTHTe aacra Ha hobciukoto thjio 6axa 
ce obbtjihjih . 06aae npa HarpHBaHC Ha Tejxaia ot 
cji-bHaeTO TOBa He craBa, noHeace HarpafiaHeTo e 
npofli>Ji}KHTejiHO. OrryK mo ace fla HanpaBHM 3aKjno- 
aeHae, ae npneAHa a ctma ctoAhoct Ha CBeTJiaHHaa ^ 

HMnyjic Ha «Be aTOMHH 6 om6h creneHTa Ha nopajae- 
Hae me 6i>Ae cpaBHHTejiHO no-Majiaa 3a Ta3aaTo«Ha 
6oM6a, npH kohto oraeHOTO kbji6o CBera no-fltJiro 
BpeMe. ToBa Mowe.fla ce noacHH no cjie«HHH Hamm. 

CTeneHTa Ha nopaaceimeTO 3aBaca ot kojimhcctboto 
TonJiHHa, nojiyaeHa ot emm KBaflpaTeH caHTHMeTtp 
noB'BpxHocr na thjioto 3a e«Ha ceKyHfla (hhtchsh- 
TexbT Ha ocBeTjieHHero ce H3MepBa b koa/ cm * ceK). 

OnaTHTe noKa3BaT, ne kojikoto e no-MaJn>K hutch - 
3HTen>T Ha ocBeTjicHHeTo> T0HK0B3 noBene BpeMe 
aa ocBeTflBaHe e Heo6xoflHMo, t. e. TOJiKOBa no- 
roJiHM Tpn6Ba na 6i>fle cbctjihhhhht HMnyjic 3a Ha- 
HacHHe Ha eflH a h ctma creneH Ha nopajKeime. HanpH- 
Mep npH HHTeH3HTeT Ha ocBeTjieHHero 0,8 koa/cm'cck 
caM 03 anaJiBaHeTo Ha naMynnuTe maHH craBa 
cjiea 7 ceKyHfln; npn HHTeH3HTer Ha ocBeTjieHHero 
1,0 koa/cm'cck Te ce caMoaanajraaT oiea 5 ceKymm, 

a npn HHTeH3irreT Ha ocBeTJieHHeTO 1,> koa / cm^cck 

caM 03 anajiBaHeT 0 HacrMiBa caMO cjiefl 3 ax, Cjie- 
HOBaTeJtHO 3a caM03ana;iBaHe Ha naMymnrre n.- 
KBHH B mbpBHH CJiynaft CBeTJIHHHHHT HMUyjIC 6 

paBeH Ha 5,6 koa/cm *, bt>b btophh Ha 5 koa/cm *, a b 
TpeTHH — Ha 3,9 koa/cm'. Ttft KaTO npn B3pHBa 
Ha BOflopoAHaTa 6oM6a CBeTeHeTO Ha oraeHOTO kutoo 
npoflBAwaBa noBene BpeMe, otkojikoto npH BapHBa 
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Ha aTOMHaTa SojuGa, to 3a c^hh h cr>m CBeTjiHHen 
HMnyjic HHTeH3HTen>T Ha ocBeTjieHHCTo npn B3pHBa 
na BO^opoflHaTa 6oiw6a e no-MajiT>K. CjieaoBaTejiHO 
npn BspHB Ha BOflopoflHa 6oM6a e HyateH no-rojiHM 
CBCTHHHeH HMnyjic, OTKOJIKOTO npH B3pHB Ha BTOMHa 
6oM6a, 3a pji ce nojiynn eaua h China creneH Ha 
nopa»eHHe . t 

IIpH eflHo h ct,iho BpeMe Ha CBeTeHe 3a bchko thjio 
oneBH^HO e noTpe6Ho onpeaejieHo kphthhccko ko- 
JiHHecTBO noriJiHara cBexjiHHHa eHeprHH 3 a 3 a- 
. najraaHeTo, OBtrjiHBaHeTo hjih oCrapaHeTo my. Sa- 
na JiBaHeTO hjih OBT>rjiHBaHeTo Ha MaTepHajnrre, KaKTo 

H oCrapHHCTO Ha KOHCBTa 33BHCHT OT MHOrO (JjaKTOpH . 

no-rope Bene Genie paarjieaaHa HanpaTKo 38BH- 
CHMOCTTa HAT OT TOnjIOeMHOCTTa, TOnjIOnpOBOJJHOCTTa 

h Ae6ejiHHaTa Ha thjioto. Bipxy creneHTa Ha nopa- 
JKeHHeTo bjihhht h ppyrn (JiaKTopH, HanpHMep Bjra>K- 
HOcrra Ha MaTepHajnrre , oGpaGoTKaTa Ha noBtpxHocrra 
HM (oHBeTHBaHe , jiaKHpoBKa) h t. h. H3o6iqo mhofo 
T pyjjHo e aa ce onpeaejiHT Hantjmo tohho ycjioBHHTa, 
npH kohto e bb3mo>kho sanajiBane hjih OBtrjiHBaHe 
Ha MaTepnajiHTe . Cbihoto MOHte aa ce Kawe h 3 a 
oSrapHHero na KowaTa. Om-ra ce. He npn 6i,p3 npn- 
tok Ha TonjiHHa (npH 3 tomhhh B3pHB), atJiHtain ce na 
norjrbmaHeTo Ha cbctjihhhh h3jit>hkh c tojihm hh- 
TeH3HTeT, nopanceHHeTo ce onpeaejin ot oGihoto 
KO jnraecTBo CBeTjunma eHeprHH, kohto naaa Btpxy 
eaHHHija ocBeTeHa noBBpxHocr, t. e. ot cbctjihh- 
HHH HMnyjlfc. CBeTJIHHHHTe HMnyjICH , HeoSxoadMH 
3a HaHacHHe Ha ejpia hjih apyra creneH Ha nopaiKe- 
Hne ca onpeaejieHH oiihtho 3a noBeneTo MaTepnajiH 
h me 6-bflaT npHBeaeHH b cjieaBanprre naparpacjw. 
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2. OBrAPHHHH HOfl HBttCTBHETO HA 
CBETJfflHHOTO H3JIBHBAHE 

JfeftcTBHeTO Ha cbctjihhhoto H3jn>HBaHe npH aTOM- 
HHH B3PHB BT,pxy xopaTa ce H3pa3HBa B oOrapaHHH 
ot pa 3 JiHHHa CTeneH. Ilpn B3pHB na aTOMHa hjih 
BOflopoflHa 6o«6a ce pa3JiHnaBaT «Ba Bflfla o6rapa- 
hhh: o6rap«He ot HenocpeacTBeHOTO BMfleftcrBHe 
Ha CBCTJIHHHOTO JIBHeHHe H oSrapHHHH OT nJiaMBIJHTe, 

KOHTO BMHHKBaT HpH H3rapHHeTO Ha pa3J!HHHH 

MaTepnajiH nofl fleftcrBHeTO Ha cbctjihhhoto jn»He- 
Hne (oSrapHHHH ot nowapHre). OCrapflHHHTa ot 
noHcapirre ca xapaKTepHH 3a rpaflOBeTe h HacejieHHTe 
nyHKTOBe. Kbm to3h bhh o6rapHHHH cnajjaT H oo- 
rapHHHHTa ’oT noanajieHOTO oCjickjio. Ha oTKpHTa 
MecfSSSr (Ha 6oitaoTO nojie) Haft-MHoro o6rapHHHH 
me ce nojiyqaT ot HenocpeflCTBeHOTO fleftcTBHe Ha 
CBCTJIHHHOTO H3JIT.HBaHe npH 8T0MHHH B3pHB. He 

ca H3KJHOHeHH, pa36npa ce, h oCrapHHHH ot noflni- 
jieHOTo oSjieKJio h ot Bi>3njiaMeHeHH iwaTepnajiH. 

IIo HyjKflecrpaHHH flamm npe3 Bpeiwe Ha aTOMHHTe 
6oM6apAHpoBKH Ha aMepHKaHCKHTe HMnepHajnicTH 
nan; HnoHCKHTe rpaflOBe XnpomHMa h Hara3aKH 
npH6jiH3HTejiHO 50°/o ot bchhkh CMBpTHH cjiynaH 
ca 6hjm npe«H 3 BHKaHH ot pa3JiHHHH oSrapamiH. 
npn Tona 20 — 30°/ 0 ot thx ca ce flBJiwajiH Ha oora- 

n oiiHg OT HenOCpeflCTBeHOTO CBeTJIHHHO H3 JIT>HBaHe , 
a ocTaHajiHTe — Ha oOrapHHHH ot njiaMBmiTe Ha 
BT>3HHKHaJIHTe noacapH. IIocoHeHHTe hh4>ph Tpa6:s« 
fl a ce cHHTaT, pa36npa ce, 3a rpy6o opHeHTHpoBtHHH. 

Te3H MHoro6po&HH oOrapHHHH, k8kto Bene oeuie 
oi6ejiH3aHO, ca pe3yjnaT ot m»jniaTa BHe3anHOCT 
Ha aTOMHOTo Hana^eHne, ot jinncaTa Ha opraHH3H- 
paHa npoTHBoaTOMHa 3amwra b Te3H rpaflOBe, ot 
nojmajiBaHeTO Ha MHoroHHCJieHHxe «i.pBeHH, ot- 
HocnrejiHO cjiaSH noerpoitKH, Kaicro h ot juincaTa 
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M 0praftH3HpaHa dopOa c BT>3HHKHanirre rtptf sspit- 
BOBeTe noHcapn. 

IIoHejKe o6rapHHHHTa ot nnaMtmrre He ca xa- 
paKTepHH 3a boUckhtc Ha OoHhoto none, hhme ^a th 
pa3rjie>KflaMe TyK. 

Hie pa3rneflaMe no-noApo6no oSrapaHHHTa noA 
HenocpeacTBeHOTo neBcTBHe Ha pbctjihhhoto H3- 
JT&HBaHe npa btomhhh B 3pHB . Pa3jm i iaBaMe o6ra- 
Phhhh ot ntpBa, BTopa h TpeTa creneH. CTeneHTa 
Ha oorapHHeTO 33 bhch ot roneMHHaTa Ha cbctjihh- 
hhh HMnyjic, t. e. ot oTAaneneHHeTo Ha xopaTa ot 
MHCTOTO Ha aTOMHHH B3pHB H OT BHfla Ha B3pHB3. 

ITo-flOJiy me Oi^aT pa3rne«aHH oOrapHHHHta npn 
BT»3flymeH aToiwen B3pHB. IIpH B3pHBa Ha aTOMHHTe 
oomoh Hafl XHponniMa h Hara3aKH (tpothhobhht ' 
eKBHBajieHT Ha Te3H 6 om 6 h ce opeHHBa Ha 20 000 
TOHa), KaitTo 6eme Ka3aHo no-rope, chjIhh o6ra- 
Phhhh (TpeTa cTeneH) no OTKpimrre nacTH Ha thjioto 
nonywjiH xopaTa, kohto ce HaMnpanH Ha pa3CT0H- 
Hne no 1500 m ot mhctoto Ha B3pHBa, no-cna6H 06- 
rapHHHH (BTopa CTenen) — HaMHpaimrre ce Ha pa3- 
CTOHHne ao 2000 m h JieKH o6rapHHHH (irtpBa CTe- 
neH) — OTflajieneHHTe ao 4000 m. TonjnraaTa ot 
B3 P HBa ce ycemana Ha pa3CTOHHne HaA 9000* m. 

GBT»rjMBaHe Ha KO)KaTa ce HadmonaBano b o6nacr 
c paflHyc npH6nH3HTenHO 1200 m ot ijeimbpa Ha 
B3pHB8. IIpH oOrapHHe OT CBeTOHHHOTO H3JH>HBaHe 
KOHCHara noKpHBKa ce nopa3HBa Ha Manna at»ji 6 o- 
HHHa. ToBa e necHo oShchhmo, Karo B3eMeM npeA- 
bha, He CBeTnHHHOTo H3nT>MB3He ce nornr>ma b 
npoflBnweHHe caMO Ha oKono 3 cetc. 

non AeltcTBHeTo Ha cbcthkhSoto H 3 ni>HBaHe BeA~ 

Hara cneA B3pHBa nopa3eHHTe MecTa ot Koncaia no- 
HepBCHHBaT. CneA hhkojiko naca nepBeHHHaxa ce 
CMeHH C nOTT>MHHB8He H3 KOHCaTa H c o6pa3yBane Ha 
Mexypn. KaKTo h npn odrapaHHHTa, kohto ce o6pa- 
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‘syeaT noft aeiloCpeflcfBettoto fleftcTBae « a l ^ 

no-HaTarbniHOTO SojieflyBaHe aaBHCH ot cie- 

neHTa (ffBJi6o3HHaTa) Ha o6rapjmeTO. 06rapmnMrra 
or ntpBa cxeneH aaaflpaBHBax cpaifflHTeJiHO 6*^ 

OcraHanHTe oOrapaHH* HSHCKBaT no-npo«T>Ji>KH 
TejiHO jieneHHe. 

KaKBH CBeTJfflHHH HMIiyJICH C3 Heo6xOAH«H,3a 
na ce npe«H3BHKa e«Ha hjih flpyra creneH o6rapHHe 
no oTKpHTHTe qacTH Ha thjioto? .roJieMHHara hm. 
necHO Mowe na ce HaMepH, aKO nanojiayBaMe 4>Hr. 32 
hjih Ta6jnmaraB naparpa$ 7 , rjiaBa 4 3a aTOMHa 6o«t6a 
m£ eKBHMJie*x 20 000 TO«a, naxo zmtn 
Ha K3KBH pa3CTOHHHH ca 6hjih HaOjnonaBaHH o6ra- 

Zm »»» »py« 

MepHO> He cbCTOHHHexo na aTttocfcepaxa ce xapw< 

TepH3Hpa c Koe4)HmieHi Ha ocjiaOBaHeTO Me»Hy 


k —0 h &= 0 , 08 , 


me nojiyHHM, He Te3H HMnyJicH. 

n> — w « " ~ ~ KM > '* ' 

ca paBHH na 2-3 koa \ cm ' aa np 

rapHHC OT irtpBa creneH, na okojio 10 — 15 ^ kojiJca^ 

aa oOrapHHe ot BTopa creneH, 2 J kJicm* 

aa oOrapHHe ot TpeTa creneH h Ha Han 20 K ™l c * 
aa oBtrJMBaHe. OneBHflHO cera e nfXa ° W 
vcraHOBHT no Aht. 32 pa3CTO HHHHTa , Ha kohto mo- 
*e «a ce owa e/pa hjih npyra cTeneH Ha no P®**™* 
npH paainiHHH cbctohhhh na axMoc^paxa. 3 a ram 
e hcoOxoahmo na ce nponapax Ha rpa4>HKa npara 
n ycnopenHH «a xopHaonraj^xa o* » P®®* 

CTOHHHH, paBHH Ha rojieMHHaTa Ha HMnynca, h^ 
eOxonHM aa npenH3BHKBaHe Ha enna HJ ™ 
creneL na Hopameime. Kaxo HanpaBHM TOBa (^ 
aTOMHa 6 oM 6 a c tpothjiob eKBHBajiCHT 20 0W Tonaj, 
me HaMepHM, He JieKH o6rapHHpH imowce na ce 
S, ko 5 to HH«a ocjiaOBaHe H a CBer^HHOxonv. 

tieHHe b aTMOC(J)Cpata “Hapa3CTOHHHe 000 > 

^ CbCTOHHHe H8 8TMOC<t>epaTa, xapaKTepH3Hpaino 
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C Koe 4 >imHeHT Ha ocjiafaaHe A= 0 , 2 - 

* KM 

paacroHHHe no 2700 a npn k =2 i- — Ha oaa- 
CTOHHHe no 1200 M. KM 

Alaicap OT AeUCTBHeTO Ha CBeTJIHHHOTO H 3 - 
™ Ce nopa3HBaT npeflHMHo oTKpHTHTe iwecxa 

nZ KOTO THJT ° 5 B Xnpounma H Hara3aKH 6 hjih 
OT 6ejw 3 aHH h cjiynaH Ha oOrapane na KOHca aa- 
c e^HB wm c .Lobko £££ 

“V T0 °6HKHOBeHO no Te3H Mecra H a noBeuiKOTo 
I™’ KOHTO flpeXHTe npHJienBaT iutetho — no 
JiaKTHTe, njienprre h KptcTa (*ht. 39) Ohc 3 h 

S ££££. xwmo flPE “ M cso!m * "«' 

*£2 « 6jie,ieHH_B TBMH0 oOjieKJio, nojiymum 
"°; CBJIBH o6ra P»*HH, ot xopara, oOjieneHH B Sena 
HJIH B flpexH ctc CBCTJIH TOHOBe (OnnaTa 
5P * 0Tpa3HBa noBene CBeuraHHaTa eHeprira). y 

ro » K0HT0 «s HaMHpajra non no-xtMHHH ubht, 
6h no-CHJiHo ofiropeHH. Haia OT 6 ejw 3 aH cjnratt 

X™T Ha ’ 0&re,,eHa B «««■ 

HaMHpajffl nnnT 010 CaM ° 110 Te3H MeCTa ’ KOHTO ce 
rwf nofl raMHHTe rnapKH Ha njraTa ( 4 >ht. 40 ). 

06 onpe « ejw A° roJTHMa creneH ox 
H nJIMH ° CTTa Ha APexnre. Hanpoaep 
6hhh orSejiasaHH oiynaH, Koraxo xopa, o6jie<«HH 

_ 3a ^ HTeH (oe JieHHKa b) q B HT, He nojiy<nuiH o 6 ra- 
P Ha thjioto, Manap na ce HaMHpajm Ha 1500 m 
l 1**™ T0 " B3pHBa C«a tob* pa3ScSLe no^ 

of ^"^™ TM0T0 “ MlS,,KWaBM " <*™P™** 

JMaBmn m cbctjuihhoto jbjimwho Btpry obh- 
xopara npn B3pnBa Ha aTOMHirre 6 om6h Ghjio 
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He3HamrrejiHO. ,Ha>Ke tc3h xopa, kohto rjieflaJiH 
KtM B3pHBa> caMO BpeMeHHO 3ary6Hjm 3peHHCTO ch. 

ToBa MOMce aa ce o6hchh c o6croHTeJicTBOTO, He 
OHHHTe BflJI1>6HaTHHH Ca 3 aiHHTHJIH OHHTe OT CBCT- 
jihhhoto H3JiMBaHe. Ocbch TOBa aeftcTBeHa 3 aimrra 
0Ka3Ba MHrarejffiHHT pe<|)JieKC. BpeweTo 3a 3amii)Ka- 



&U 3 . 39. OGrapHHHH ot cbctjihhhoto hs*- 
jn>HBafie. SaDK^aT cc jio-cajiHHTe o6rapa- 
hhh aa Koxcara a Mcciara, ki»acto npexHr 
to npHjinraT hjiktho ki^i thjioto (miem- 

KHTC H pmCTC) 

" B3HC e nO-MEJIKO OT i),l CCK.y T. e. MHOrO ITfcTH no- 
Majnco ot BpeMcro Ha flettcrBHe Ha CBeTJmHHdTO 
H 3 Jii> t iBaHC. MHorofipoftHirre ofirapflHHH Ha scncOTTe 
(a He Ha OHHTe) b XnpouiHMa h Hara3aKH noTBi>p- 
tkj & b&t $aKTa, He npn Hpi>K 6 jihct>k MnraTCJiHHHT 
pe<J)JieKc HMa tojihmo 3HaneHHe 3a npeflna3BaHe Ha 

OHHTe OT CBeTJIHHHOTO H3JIT>HBaHe HpH aTOMHHH 
B3pHB . 

m 

12 CBCTJDfHHO H3JIl>ttBftBe npH ftTOMHHA BSpHB 
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Hatt-flo6poTo cpe^CTBo 3a npe#na3BaHe Ha OHHxe 
ox CBeTjiHHHOTo H3jn>HBaHe e HHKora m He ce raefla 
orneHOTo ki»ji6o. 



<T>w. 40. OCrapHHHH ot cbctjihhhoto H3- 
jn>tiBaHe. KoncaTa e oCropcHa caMO b mc- 
CTaTa, IIOKpHTH OT TBMHHTe mapKH Ha 
njiaTa 


3. AEflCTBHE HA CBETJIHHHOTO H3JHHBAHE 
BtPXy PA3JIHHHH MATEPHAJIH 

CbCXJIHHHOXO H3JTBMBaHe npH aTOMHHH B3PHB 
mohcc fla npHHHHH He caMo oSrapHHHH no xhjioxq. 
To npe«H3BHKBa 3anajiBaHe h oSrapaHe Ha pa3JnraHH 
ropaom MaxepHajia. HenocpenciBeHO Ha 6 o&hoxo 
none non neiicxBHeio Ha CBexjiHHHOXo H3jn»HBaHe 
Monte fla ce 3anajiax huh ob < btjihx fltpBeHHxe nacxH 
Ha opincnexo h xexHHHecKHxe cpeacxBa, na oSropn 
6onxa Ha xaHKOBexe h apyraxe npe^MeiH ox Btopx»- 
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weHHCTo, «a e Bi> 3 nji 8 MCHHT iiokphbkhtc, ryMeHirre 
pojiKH Ha TaHKOBeTe, ryMHTe Ha aBtoMo6iuiHTe. 

lion fleftcTBHeTO Ha cbcthhhhoto H3jn>HBaHe b 
cyxo BpeMe Mo*e n« Bt 3 HHKHaT noHtapii b ropBTe h 
crenHTe. Ha roJMMa onacHOcr me StflaT n3jio»KeHH 
cKnaaoBere 3a ropHBO-CMa30HHH MaTepHann, 6oe- 
npnnacH h ffpyro HHiymecrao. Bt>b bochhomopckhxc 
6a3H MOHte na ce BT. 3 iuiaMeHHT npHCTaHHnpm csopt- 
>KeHH», MajiKH fli»pBeHH njiaBaTeJiHH cpencTBa, irap- 
coBe (T0BapHo-pa3TOBapHH nJiomaflKH). Mo>kc na 
ce BX> 3 njTaMeHHT 6pe3CHT0BH noKpHBKH b KopaCirre, 
fftpBeHH H8CTHJIKH, CTOJKepH, KOHOneHH BBHCeTa, 
pa 3 JIHHHH npeflMeTH OT UIKHnepHOTO HMymecTBO 
(6 oh, njiaraa, Macna, (JwiaroBe, pa6oTHH jioakh h 

flp.) H T. H. CBeTJIHHHOTO H3JTI»HBaHe He MOVKt na 
npHHHHH CepH03HH noBpenn Ha 60#HHTe KOpaSHH 
TexHHHecKH cpeflCTBa. B oTnejiHH cnynaH non npH- 
KOTO BB3neftCTBHe Ha CBeTJIHHHOTO H 3 JI"bHBaHe e 
bt>3mo>Rho na ce OBtrJiHT ryMenirre aiwopTH3aTopH, 

«a oCropaT hjih na noTBMHeHT 6oHTe no KOpa^HTe 
H T. H. 

Ilpn B3pHB Ha 8TOMHa (BOAOpOnHa) 6OM0a Han 
jieTHme MOH<e na o6ropHT JiaKHpaHHTe nnonpi no 
caMO jieTHTe , njiaTHeHHTe nacre Ha enepoHirre (kphji- 
naTa) h onauiHHre nnocKOcre, na ce aanajurr non- 
pHBKHTe H 3aBecKHTe b Ka6HHHTe Ha caMO JieTHTe, 
napauiyTHHTe Top6n, 6T»pcanKHTe h t. h. 

non ^eftcTBHeTo Ha CBeTJIHHHOTO H3jn»nBaHe b 
HacejieHirre nyHkTOBe MOHce na Bi»3HHKHaT no- 
*apH nopanH nonnajiBaHe na ntpBeHHTe nocrpoftim, 

' orpannTe, nneBHHTe, CKJianoBeTe H t. h. Ha 6jih3kh 

pa3CTOHHHH OT HeHTtpa Ha B3pHBa Bl>3HHKHajTHTe 

non neftcTBHeTO Ha cbctjihhhoto H3ni>HBaHe njia- 
MinH MOHce na 6i>naf 3araceHH ot ynapHaTa BtJiHa. i 

Ilopann TOBa Ha 6jih 3KH pa3CTOHHHH e ManKO Be- I 

pOHTHO noHcapHTe na noHHBT ot BtHuiHaTa noBtpx- j 
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hoct Ha nocrpofiKHTe. rjiaBHaxa onacHocr aa no- 
HcapH ce Kpne b 3anajiBaHeTQ Ha MaTepnajiH (3aBecn 
Ha npo3opqH, Tanera, Apexn, oSbhbkh Ha MeSejra 
h np.)> kohto ce HaMHpaT b crpa^HTe h ao kohto cBer- 
JIHHHOTO H3JIBHBaHe AOCTHTa Hpe3 Hp030piJHTe. UpH- 

6jiH3HTejiHO 80 — 90% ot na^amaTa CBeTjniHa, bhah- 
Ma h 0jra3Ka ao HH^panepBeHara oSjiacr Ha cneicrbpa 
(Ao 3 MHKpoHa), ce nponycKa or cr^KAaxa Ha npo- . 
sopAHTe. A 3a B'B3iuiaMeHHBaHe Ha tiojichh nepAeTa 
e HeoSxoAHM CBeTjiHHeH HMnyjic, paBeH Ha 12 — 15 
k cm I cm*, IIoHcapH b HacejieHirre nyHKTOBe Morar 
A a BMHHKHaT H IIOpaAH BTOpHHHH npHHHHH — 

HanpHAiep ot pa3TpouiaBaHeTO Ha nenna h kotjih, 

OT K*BCH CBeAHHeHHH B ejICKTpHHeCKaTa MpejKa, OT 
cnyKBaHe Ha ra3onpOBOAHTe h t. h. 

06ane SpoHT Ha noncapHTe h oSmaTa hjioia, 
kqhto MOHce A a nocrpaAa ot on>HH, me 3aBHCHT ot 
MHoro npHHHHH — ot pene<|>a Ha MecTHOcrra, a 
kohto e pa3nojio>KeH rpaABT, ot 3ApaBHHaTa Ha 
crpaAHTe h ot rarnaTa BMnnaMeHHMOcr, ot noco- 
KaTa Ha BHTjbpa, ot MeTeopojiorHHHHTe ycjioBHH h 
t. h. IIopaAH TOBa e TpyAHO npeABapHrejrao a& ce 
onpeAejiH oSn^axa iuiom* kohto me nocrpaAa ot 
orbuH. 

KaKTo Bene Seme 0TSejiH3aH0, 3a nopa3HBaHe Ha 
pa3JIHHHH M&TepHdJIH ca HyHCHH pa3JIHHHH CBCTJIHHHH 
HMnyjiCH — HanpHMep CHBa naMyraa Tbxau ropu 
npH 10 kclaIcm 1 (2200 m), Sana naMywHa tbreh — 
npn 17 kuaI cm* (1700 m)> 3eAeH raSapAHif — npn 
10 kUa[cm* (2200 m)> BBjraeH njiaT cbc 3atc(HTCH 
Abht npH 15 tcaA/cM* (2300*), ckhtcthhch KaynyK — 
npH 8 KcutjcM 2 (250Q m ). BanejiHTM ce OBtrjiHBa npH 
75 kca/cm* (700 m). 

® cKoCnre ca a&Achh pa3CT0HHHHTa ot qeHTBpa Ha 
B3pHBa, Ha kohto a&AChhht MaTepHaji me ce 3anajiH 
npH B3pHB Ha aTOMna SoMSa c tpothjiob eKBHBajieHT 
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20 000 xoHa h npH ctcTOHHHe ka aTMoc<J>epaTa, xa- . 
paKTepHSHpamo ce c Koe<t«umeHT Ha ocjiaCBaHe 


IIocokeHHTe HMnyjiCH ca npecMeTHaTH 3a cyxn 
MaTepnajiH. 3a a a ce HaHecaT ctumTe nopa»eHHH Ha 
BJia>KHH MaTepnakH, ca HywHH HainyjicH, hhkojiko 
IIT>TH (ffBa-TpH H nOB(<K m>TH B aaBHCHMOCT OT 
BJiajKHOcrra Ha iwaxepHajia) no-rojieMH ot noco- 
qeHHTe. CjieAOBaxejiHO b at>>kaobho Bpesie nopawae- 
jviaxa ot cBeTjniHHOTO H3JltMBaHe iuiom me 6i>fle no- 
Majina He caMO nopajan ocjiaOBaHero Ha cbctjihhhoto 
H3jn>HBaHe ot aT»ioc4>epaTa, ho h BcneflCTBHe Ha 
Tosa, ne 3a HaHacaHe Ha e^na h cima creneH na 
nopaweHHe ca HyxcRH no-rojie#ui HMiiyjiCH. Ilpn 
Hafl3CM eH (h8aboach) aTOMeH bsphb pa3CT0HHHHra, 

na kohto ce HaHacH cbiaoto nopaaceHHe, ca no-Ma jikb , 

OTKOJIKOTO npH BMflytUeH B3pHB, TT>ft KaTO HaCT OT 
CBeTHHHHaTa eHepnw ce OTpa3HBa h norjr&nja ot 
npaxa, bahhut ot ygappaTa bmhb (4>hi\ 7). B3pH- 
bt»t Ha aTOMHa hjih BOAopoAka 6oiu6a bib BOAaxa 
(seMHTa) ce pa3kHHaBa cimccTBeHO ot BMAyni- 
HHH B3pHB HJIH 3 eMHHH (hBABOAHHH) B3pHB. BbHIH- 
HHflT BHA Ha B3pHB8 38BHCH , OT AbJlGoHHHaTa H 

njiomTa Ha boahhh 6 acettH, KaKTo h ot at»ji6ohh- 
H8Ta, Ha. kohto e H36yXH8Jia 6oM6aTa. Bt>b BceKH 
cjiynaft npk B3pHB Ha rojiHMa AtJiSokHHa — ctothah 
M eTpH — CBeUIHHHHTe H3JI1.HKH H npOHHKBail^Ta 

paAHapHH ce iiorjrt>m aT ot 6jiH3KaTa ao mhctoto Ha 
B3pHBa BOAa h npaKTHHecKH He OK33BaT HenocpeA- 
CTBeHO nopajKeHHe. XIpH b3phb bt»b BOAaTa (3e- 
MHTa) cbiqo ce o6pa3yBa oraeHO kbjiOo, ho eHepreurra 
Ha CBeT jihhh oto H3jn>HBaHC oniBa 3a H3napHBaHe Ha 
BOAaTa (3eMHia). Pa3uiHpHBamHTe ce napH hjih ra30Be 
ycHJiBaT MexaHkHHOTO AeflcTBHe Ha B3pHBa. B Kpaftna 

CMeTKa npn BSpHBa Ha aTOMHa hjih BOAopoAka 
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„ 6oM6a bib Bo^aTa (b 3eMHTa) noHTH ijHJiaTa eHeprun 
kohto ce OT^ejiH npH B3pHBa, npeMHHaBa b Mexa- 
HHHHa paSoTa 3a CBHBaHe h npeMecTBaHe Ha OKOjiHaTa 
cpe,qa. B TOBa oTHomeime iioaboahhht (noA 3 eM- 
hhht) b3phb Ha aTOMHaTa hjih BOflopoAHaTa 6oM6a 
npHJiHHa MHoro noBene Ha B3pHBa Ha o6hkhobcho 
B3pHBH0 BemeCTBO, OTKOJIKOTO Bl>3AyUIHHHT, IipH 

koAto npH6jiH3HTejiH0 noHTH nojioBHHaTa ox eHep- 

THHTa Ce OTAeJIH BBB BHA Ha CBeTJIHHHO H3JIBHBaHe. 

4. 3AmHTA OT CBETJIHHHOTO H3JIVIBAHE 
nPH ATOMHHfl B3PHB 

Bi>npeKH ne b cpaBHeHHe c Apyraxe bhaobc opt- 
H<iie aTOMHOTo opi>>Kne e M^oro iio-moiahq, hmh Aocra 
npOCTH H CHrypHH CpeACTBa H HaHHHH 3a 3aiAHTa ot 
H eroBOTo BB3 Aeii CTBHe . Eoeq, ko&to a o CBB^puieH- 
CTBO e OBJiaAHJI Te3H 3aiAHTHH CpeACTBa H HaHHHH, 
me CT>yMee ycneinHO Aa AefccTByBa Ha 6ofeoTO none b 
oGcTaHOBKa Ha npOTHBHHKOBo aTOMHO HanaACHHe h a® 
H3rrBJiHHBa 6oifaaTa ch 3aAana. IipH paarjieHCAane Ha 
nopa3H Ba mHTe <|>aKTopH npn htomhhh B3pHB He 
MOH<e Aa ce roBopn m 3aiijHTa ot bcckh (Jjaicrop no 
OTAejmo. He Monce HanpHMep Aa ce roBopn 3 a 3an(HTa 
caMO OT cBeTjiHHHOTo H3jn»HBaHe, a Aa He ce ai>P>kh 
CMeTKa 3a Apyrme (J>aKTopH — yAapH^Ta BTWiHa, 
npoHHKBamaTa paAHaimn h paAHoaKTHBHOTo 3 apa- 
3HBaHe Ha MecTHocrra. IipH aTOMeH B3pHB Ha ot- 
KpHTa MecTHocT hobck nojiynaBa KOMSnHHpaHo no- 
pa>KeHHe. IlopaAH TOBa nporaBoaTOMHaTa 3amHTa 
TpaSBa Aa BKJIIOHBa 3atlJHTHH MepKH npQTHB BCHHKH 
nopa3HBamH (JmKTopH. 

BnpHo e, ne He bchhkh (fmKTopn AeiicTByBaT eAHo- 
BpeMeHHO. CBeTJIHHHOTO H3JIT>HBaHe H npQHHKBamaTa 
paAHamiH 3anoHBaT Aa AeiicTByBaT ot MOMeHTa Ha 
B3pHBa H ACHCTBHeTO Ha CBeTJIHHHOTO H3JIT>HBaHe 
npOAi>Ji>KaBa hhkojiko cenyHAH, a Ha npoHHKBamaTa 
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paflHaijHH 10—15 cex. YflapHaTa BtJiHa 3 anoHBa «a 
flefiCTByBa CjieA H3BeCTHO BpCMe B 3aBHCHMOCT OT 
pa3CTOHHH6TO A<> ACHTBpa Ha B3PHB&. HailpHMCp SKO 

MOBeK ce HaMHpa Ha 1 km ot AeHTtpa Ha B3pflBa 5 
yAapHaTa BBJiHa cnune ao Hero cjieA okojio 2 ce- 
nyHAH, ano ce HaMHpa Ha pa3CTOHHHe 2 km — cjieA 
5 ceKyHAH> a ana e Ha 3 km — cjieA 8 cenyHAH. 

3a 3 aiAHTa ot yAapHaTa BtAHa, npOHHKB«^maTa 

paAHaAHH> CBeTJIHHHOTO HSJIljHBaHe H paAHOaKTHB- 
HHTe BenjecTBa Ha 6 o8hoto none ce cr>3AaBaT (J)opTH- 
(JjHKaiJHOHHH Cl>OpT>>KeHHH > KOHTO Ca OCHOBJIHTe 
cpeACTBa 3a 3amHTa Ha xopaTa, SotoaTa TexHHKa, 

OptHCHeTO H HMymeCTfeOTO OT aTOMHHH B3pHB. Kl>M 
4>OpTH4>HKaAHOHHHTe CbOpT>HCeHHH Ce OTHaCHT CH- 

cTeMHTe ot TpaHixien h xoAOBe 3a cboSmeHHe c noA- 

6pyCTBepHH HHHIH H 6jIHHAaHCH, KaKfO H pa3JIHHHHTe 

BHAOBe y6e>KHma h tcchh okoiih. Ha cJ)ht. 41 e H3o- 
6pa3eH cxeMaraHHO npocJjHjrBT Ha TpaHuien. Ot (|>h-' 
rypaTa ce BH)KAa, He crpi>MHHTe ctchh Ha TpaHiueuTa 
npeAna3BaT ot npaKOTO ne&cmne Ha cBeTjmHHOTO 
H3Jii>HBaHe. JXeOejiHHaTa Ha noHBaTa npH cpe3a 
3HaHHTejiH0 ocjiaOBa A03aTa npoHHKBama paAnaimn. 

XopaTa b TpaHiueHTe ca 3amHTeHH ot ckopocthhh 
H anop Ha yAapHaTa BT>JiHa, noeTO A OCTa uyBCTBHTejmo 
HaMajiHBa nopancaBamoTO h acUctbhc. BjiaroAapeHHe 

Ha Te3H CBOfiCTBa Ha 3 eMHHTe yKpHTHH CHCTeMaTa ot 
TpaHUien h xoAOBe sa cBoOmeHHe e ocHOBa Ha hhhcc- 
HepHOTO yKpenHBaHe Ha no3HAHHTe h Ha pattoHirre 
3 a pa 3 nojiaraHe Ha BOttcKirre npn onacHOcr ot aTOMHo 
HanaAeHHe. 

IlpH pa 3 nojiaraHe Ha BoftcKHTe b otkpht THn 
TpaHUien h OKonu 6 e 3 onacH<yro pa3CTOHHne ox mh- 
ctoto Ha B 3 pHBa e 1,5 — 2 itbth ho-msuiko, otkoji- 
koto npH pa 3 nojiaraHeTO hm Ha oropHTa mccthoct. 

3amHTHHTe CBOftCTBa Ha HHHCeHepHHTe CT>Op H HCeHHH 
Monce ome noBene Aa ce ycmiUT. 
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BcimHocT MOHce jih aa ce KajKe, tie KaTo ce och- 
rypH 3anprraTa npoTHB npeKHTe nvm Ha cbctjih- 
HaTa, HHe nantjiHO H3KjnotiBaMe nopaHcaBamoro ^eft- 
CTBHe Ha CBeTjiHHHOTo H3jn,tiBane ? ToBa He Mo»e 



41 . TpaHineaia OCJI86B8 nopawaBamoTo fleftcTBHt 

Ha ETOMHHH B3pHB 


fla ce Kawce. B fleftcTBHTejmocT Ji-bUHTe, kohto na^aT 
Btpxy CTptMHHTe creHH Ha TpaHiueHTa, tjacTHtmo ce 
OTpa3HBaT OT THX (TOBa e 03HatieH0 C nyHKTHpaHH 
crpejiKH Ha 4>ht. 41). OTpa3eHaia HacT ot cbct jihh - 
hoto H3jn>tiBaHe MOH<e fla HaHece nopanceHHe ( 06 - 
rapHHe) Ha.uoBeK, koUto ce HaMHpa Ha abhoto Ha 
TpaHiueHTa. IIpH epHO h ci>iqo KojratiecTBO CBeT- 
hhhhh H3jn>tiKH, nagauiH Btpxy CTptMHHTe creHH 
Ha TpaHiueHTa, creneHTa Ha HaHeceHOTo nopanceHue 
Btpxy tioBeKj KoftTO Ce HaMHpa b Hen, 38bhch ot 
OTpaxcaTeuHaTa cnocoSHocT Ha CTeHHTe it. OrpaHca- 
TejraaTa chocoShoct Ha MaTepnajiHTe ce xapaierepH- 
3Hpa, KaKTo Bene Seuie Ka3aHo, c Koe^HAHeirra na 
OTpa>KeHHeTo h ocBeH TOBa c pa3npenejieHHeTo Ha 
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OTpa 3 eHaTa CBeTjmHa b apocrpaHCTBOTO- cnpBMO , 

To^KaTa Ha naflaHcro Ha JiT>Ha. 

B 38BHCHM0CT OT XSpaKTepa Ha npOCTpaHCTBCHOTO 
paanpeflejieHHe Ha oipa3eHaTa CBeTjmHa oipame- 
HHeTo 6HBa HacoHcso, pasceHHO h CMeceHO. Bh- 
flOBeTe 0 Tpa*CHHH ca noKa3aHH Ha 4 >ht. 42. 


^/■\£ Ml 


<Ptu, 42. Bhaobc OTpaweHHH : 

a — HacO'ICHo 0 — HaCO<KHO pUCCMO, < — CMCCCBO, 
« — Ranwmo paseejrao 


BceKH BHfl OTpaHteHHe, KaKTO H KOecfjHHHeHTBT 
Ha OTpa>KCHHCTO, 3aBHCfl OT CBCTaBa H CBCTOHHHCTO 

Ha noBBpxHocrra Ha TejiaTa, a CT>mo h ot wtjia Ha \ 
naaaHeTo & h inwia Ha OTpajKeHHero p. HacoHeno 
(orneflaaHo) oTpaxceaHc HM3T rjraflKHTe nojmpaHH 
noBBpxHOCTH . OrjieflajraoTo OTpaweHHe (<J)ht. 42) ce 

nO^piHHHBa Ha H3BCCTHHH OT (J)H3HKaTa 33K0H — 
naaamHHT jtbm, HopMajiara kt>m 0Tpa3HBamafa no- 
BtpXHOCT H OTp33eHHHT JIT»H J10K3T B eflHa paBHHHa ] 
T»n>jn>T Ha naflaneTO e paseH Ha tr-bjia Ha oTpaxce- 
hhcto. npH orjieaaHHO OTpaweHHe noconaTa Ha 
0Tpa3eHHH jit>h 33BHCH ot nocoKaTa Ha naflanyiH jtbm. 
Pa3ceaHOTO OTpaaccHHC ce xapaKrepH3Hpa c Tosa, 
qe npn orpaHteHHeTO npocrpaHCTBeHHHT trtJi, b 
koUto ce pa3npocrpaHHBa OTpa3eHHHT jtbhhct noTOK, 
ce yBejiHHaBa. OcoSeH HHTepec npeflCTaB jihbbt jjBaTa 
nacTHH BH,aa pasceaHo OTpameHHe — nacoieio 
paaceaao h aaniiHO pasceiao. 

HaconeHO pascejtHOTO OTpa jkchhc ce xapan- 
TepH 3 Hp 3 C KOHHeHTpHp 8 He Ha OTpa 3 eHHB noTOK B 
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HHKaK’BB- IlpOCTpaHCTBCH trtJI , n^coKaTa Ha UHHTO 
oc ce onpe^ejifl no 3aK0HHTc 3a HaconeHOTo oTpa- 
>«eHHe (4>Hr. 42, 6). Kt>m npenweTHTe, kohto flaBaT 
HaconeHO OTpaH<eHHe, ce othbcht MaTOBHTe weTajnm 

nOBTbpXHOCTH, C 3MO JieTHHTe nOBtpXHOCTH, JiaKH- 
paHHTe njioiijH. 

Hantjmo pa3ceHHOTO (nn(})yaHOTo) OTpanceHne ce 
xapaKTepH3Hpa c pa3npocTpaHHBaHe Ha 0Tpa3eHHH 
JTBHHCT nOTOK B ntJICH npOCTpaHCTBeH trtJI 2 7t, 

HaMHpaiq ce ot enHaTa orpaHa Ha njiocKOTo thjio, 
oTpa3HBamo noTOKa. Orpa3eHHHT noTOK o6pa3yBa 
thjio — kt>ji6o, — KoeTo ct nonnpa no OTpa>KaBa- 
maTa noB'BpxHOCT b TonKaTa Ha nanaHeTo Ha jrtna 
(4>Hr. 42, <?). 

B npnponaTa HHMa Tejia, naBauui Han’t jiho pa 3 ceHHO 
oTpan<eHHe. Kbm BenjecTBaTa h npenMeTirre, kohto 
naBaT OTpaH<eHne, mhoto 6jih3ko no Han't jiho pa3- 
- x - ceHHOTo, ce oraacHT ajia6acT'bptT (npefeo3tpHecr 
nine), GnjiaTa MyrnaMa, Mame3HeBHHT okhc, KpenaTa, 
cyxa H3opaHa h SpaHyBaHa 3eMH, nnctHtT > npecHHHT 
CHHT H T. H. 

CMeceHOTo OTpaxcemie e ctcraBeHo ot Haco- 
'leHO h pa3cenHO OTpa>KeHHe (4>ht. 42, e ). CMeceHO 
OTpajKeHHe naBaT auichhoto cttKjio, hhkoh BHnoBe 
nonBa bt>b Bjia>KHO ctcTOHHHe h npH rojieMH trjiH 
Ha nanaHe Ha cbctjihhhhh noTOK, BonHHTe noBtpx- 
hocth h t. h. Cjio>kho e oTpanceHiieTo ot 3 eMHHTe 
noKpHBKH : nnctK, TpeBa h t\ h. B Hero bjih 38 t 
bchhkh BHnoBe OTpa>KeHHH , KaTO ce 3 ano*me ot 
HaconeHOTo h ce CBtpniH c Han't jiho pa3ceHH0T0. 

Ha <J)ht. 43 ca nan^HH 3a npHMep KpHBHTe Ha oTpa- 
JKeHHeTO Ha CBeTjniHHHH noTOK ot cyxa rjiHHa. Bcana 
KpHBa Ha (J)Hr. 43 oTroBapn Ha onpeneJieH trtJi Ha 
nanaHe Ha CBeTjiHHaTa a. T>rtji (S, koHto ce OTnirra 
ot xopH30HTa, e trtJitT, c ko&to ce onpenejiH rone- 
MHHaTa Ha OTpa3CHHH CBCTJIHHeH noTOK. 
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" Qt pa3rjie5KAaH© TO Ha KpHBHTe, noKa3aHH Ha 

(bnr. 43, MOHce Aa ce AofiAe ao cjicahhtc h3boah: 

— npn roJieMH trim na naAaHeTo a cyxwre no- 
KpHBKH 0Tpa3HBaT cfieTJiHHaTa npeAHWHO b noconaTa, 


Cyxa zawhi 



43. Pa3npCAeJieHHe na oTpa3eHaxa eHepraa b npo- 
crpaHCTBOTO npn paanHHHH trjiH Ha na^aHe (a) h 
H a oTpaHteHHe ® Ha jn>HHTe 


OT KOHTO HflBa CBeTJIHHHHHT CHOn (kBM H 3TOHHHKSI 

Ha cBCTJiHHaTa) , a BJiancHHTe — b o6paraa nocona; 

— HopiwajiHO (ncpneHflHKyjwpHo) ocBCTeHHTe no- 
BBPXHOCTH (a =6) flaBST npH6jiH3HTejmo CHMeTpHtiHa 
cnpHMO Hop.wajiaTa kJ>hb 3 Ha pa3npeflejieHHeT0 Ha 
0Tpa3eHaxa cBeTJiHHa. 

JlecHO ce BH>Kfla kojiko e cjiowho oTpanteHHeTO Ha 
cBeTjiHHaTa ot 3ei#HHTe ixokphbkh. To 3aBHCH ot 
BH fla H CbCTOHHHeTO Ha IIOKpHBKaTa, OT WbJia Ha 
namm PTQ a h ot trfeJia H3 OTpaaceHHeTO p. 

CaeflOBaTejiHO He TpaSBa p& ce CMirra, He KaTo e 
ocHrypeHa 3amHTaTa ot npeKHre jtbhh b otkpht 
OK on hjih TpaHUieH, MOHte HantJiHp fla ce H36«rHaT 
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nopa>KeHHHTa ot cbctjihhhoto H3jn>HBaHe npn atOM- 

HKflt (BOflOpOflHHH) B3pHB . Ome nO-M^JIKO TOBa 
MO*e qa ce Kawe aa o6jiaq H o BpeMe. B otkpht okoh 
hjih xpaHinea b MOMeHTa Ha btomhhh bsphb Tp«6Ba 
«a ce aajierae c jmqe Haqojiy, aa m 6tfle no-MajiKo 
paweHHeTo ot oua3H nacT Ha cbctjihhhoto H3jn>qBa- 

He, KOHTO ce OTpa3HB8 OT CTpBMHHTe CTeHR Ha TpaH- 
meara h ot o6jiamnre, kakto e noita3aHO Ha*HT. 44. 

Moral fla ce yCHJIHT 3aiRHTHHTe 
CBOHCTBa Ha 4>OpTH(J)HKaimOHHHTe CBOptJKeHHH ? 
10Ba ce nocTHra OTqacTH qpe3 ycTpotoaHe Ha no- 
-KpHTH TeCHH OKOIIH HJIH Ha HORpHTH OTfleJIHH yqa- 
' CTBBIH OT TpaHIIieHTa 6 jiH 30 flO OmeBBTe rfrehniin. 
Ha CTpejIKOBHTe, MRHOXBBpraqiniTe, KapTeHHHTe H 
Apyrme noflejiemw. ^JiHoraaTa H a hokphthtc 
yqacrbiw ot TpaHiueHTe e 10-12 * HokpSthh™ 
ce H3pa6oTBaT ot fleOejiH bbpjihhh hjih rbeflH, Ha- 
pefleHH njifrao e«Ha no qpyra HanptfBo aa 3eAurra 
HanpeHHO Ha OKona hjih TpaHiuejrra h 3acmiaHH ot- 
rope c npBcr. Cjioht nptcT TpaOBa «a 6i>fle wkm, 
ne oOmaTa fleOeaHHa Ha noKpHBa qa He Ctfle no- 
M&JEKO OT 50 CM, 

TpaSBa 3 a ce ima npeqBHfl, *ie noKpHTHHT oKon 
hjih noKpHTHHT yqacrbK ot TpamneH He caMO Ha- 
HtJIHO H3KJH0HBa «e»CTBHeTO Ha CBCTJIHHHOTO H3- 
JiBHBaHe, HO H no-CHrypHO npe«na3Ba ot npoHHKBa- 
maia paOTaqHH, or yqapHaTa BBjma h no H3Becnia 
creneH ot pa^HoaKTHBHHH npax. 

TpaHiueHTe h xofloaeTe aa ci,o6meHHe He ip*6Ba 
Aa HMaT peaKH nyuKH, rb& Karo b lean aiecra Te 
jiecHoce pa3pyuiaB8T ot yqapiiaTa BBjma. 

npe3 3HMaTa noKpHBHTe Ha ynacTBUHTe ot TpaH- 
uieHre MOH<e qa ce H3pa6oTBaT ot chhi\ 3a Ta3H neji 
Han onpeqejieHHTC Mecxa or TpaHmeirre ce napa- 
ooTBar, CBOflOBe ot (fjaiuHHH hjih nmepmmT ,- kohto 
cjieq TOBa ce aajieqHBaT. JleqtT ce aacmiBa cic chot 
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H cHon»T cc TpamfiyBa ffoCpe. 3a «a cc bjihhht ho- 
M8JIK0 ox BMffdtcrBHeTO Ha yflapnaia B«iHa, no- 
KpHBHTc Ha TpaHnieHTe h xoflOBexe 3 a cx»o6meHHe He 



<t>w. 44. ynpHEaHC b Tpaamcn (oKon) npa *tom- 

HHH B3PHB. AKO B MOMCHTa B& aTOMHHH B3pHB 
BOftHHKbT CC HAMBpa B TpaHUKHTa HOT GKOpiy 
Toil TpnfiBa m Jwrac h» JD>hoto 

6HBa «a ce noK83BaT Han CpycTBepa Ha TpaHmeHxe. 
TpaHiueHTe h xonoBCTC 3 a ctoCmeHHe TpHOBana 
6x>naT H3KOH8HH B HBJICH npo4)HJI (nbJlpOHHHa 
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1,5 m), a b noKpHTirre yqacnmH h MecTaTa Ha 6jihh- 
aaHCHTe h y6e>KHiqaTa aa hmbt fltjiSoHHHa no 1,8 m 
eta noBHniaBaHe ycToitHHBocrra H a OKoimTe, T paH- 
rneHTe h xoaoBeTe 3a ctoSmeHHe cpeipy y^apHaTa 
BIJIHa CTptMHHTe CTeHH B CJiaSHTe noHBH ce VKDe- 

"™~° 6jIHI,OBaT ce c n P*c™> OT>ckh, HJieroBe, 

TptCTHKOBH por 0 3KH, K3MBUI, mHTOBe OT BHpIIIHHH 
H T. H. KojIOBeTe, KOHTO flBpHCaT oSjIHIJOBKaTa, ce 
3aKK^aBaT c TejieHH ofiTerajiKH. 

BCHMKH OTKPHTH fltpBeHH qaCTH Ha OTGpaHHTejI- 
HHTe CtOpi>)KeHHH 3a 3amHTa OT CBeTJIHHHOTO H3- 
JiMBaHe HenpeMeHHo TpaSsa m ce HSMaHcax c 
rjiHHa (npicr) hjih c BapoB pa3TBpp, a b oGjihiiob- 
" a CTPBMHHTC CTeHH Ce OCTaBHT npe3 BCeKH 

, ~ 30 npoiHBonojitapHH MeHtnmm c ABJiHonia 
L M - UK0J1 ° OTOpaHHTejlHHTe C'bOpT.JKeHHH, Ha- 
MHpamn ce B ropa, ce paanHCTBaT ctHKHTe, uiyMaTa 
H cyxaTa TpeBa, a b HacejieHH nyHKTOBe ce ctSapHT 
JieKHTe fltpBeHH nocTpoftKH H orpaHH. Otkphthtc 
fltpBeHH H8CTH Ha nocrpoiiKHTe cimo ce H3Ma3BaT 

Bap0B Pa 3100 ? hjih c «pyr HeB*3njia- 
MeHHBam ce pa3Tsop. 

Ako b MOMerna Ha aTOMHHH B3PHB xopaTa ce Ha- 
MHpaT B nOKpHTH OKOnH h ynacnbim OT TpaHmeH 
HJIH B nOflCpyCTBepHH HHIHH, 6e30naCH0T0 P33CT0H- 
HHe OT enniieHTipa H a B3 P H B a b cpaBHeHHe c paa- 
CTOHHHeTo, KoraTO ie ca Ha otkphto, me Sine noH- 
6jiH3HTejiHo 2-*-3 TOTH no-MajiKo, a nopawaeMaTa 
njiom, K3kto e noK33aHo Ha 4>nr. 45, me 6ime 
4 y toth no-Majika. B hokphthtc OKonn, TpaHuien 
h noflopycTBepHH hhuih 3amHTaTa ot pa/moaKTHBHHH 
npax ce ocnrypaBa c H3noji3yB8HeTo Ha hhahbh- 
flyajiHHTe 3amnTHH cpe^cTBa — npoTHBora3H, Ha- 
MeTajia, samimiH nopann h t. h. IIpH no-HaTarBin- 
hoto yciB-bpuieHCTByBaHe Ha ononirre h TpaHmeHTe 
aa 3amHTa ot yaapHaxa BtjiHa, npoHHKBamaTa pa^H- 
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Haoiu m notmo hojki da SeQcan nopa- 
mu xapa M tpapmu&/*aqi/ouH- 

ctapajtctHut 


A -i no- MAKQ 



OHM CtOptMCtMU* 

(Put. 45. OChkhobchhtc ^wpth^hkbhhohhh cbopwKeHHH 
BaMWiflsaT rnioima Ha bmhojkhoto nopaweme hb xopa- 
xa 4—9 m»TH 
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PaAHoaKTHBHHH npax ce ycTpoftsaT noflfipycT- 

(4 >Hr * 46 ) H 6jiHHfla»H (<J)ht. 47? etc 

Sr? iS IHqOBKa Ha 3eMJICHHTe CreHH H HOKPH- 
BHTe. ^eCejiHHaTa Ha npterra Btpxy noKPHBa 

Tpn6Ba rn 6*«e Haft-MaHKo 100 cm aa no-cmypHa 
saimrra ot nopasHBaumre (JmKTopn Ha 3 tomhhh sapra 



46 . IloJ^pyctBepHa mrmg 
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Ome no-cnrypHa 3aimcra AaBaT yOeHramaTa. Bchh- 
kh y6e>KHma (cnpuBajiMma) ce npaBHT o6hkhobcho 
nOA3eMHH CBC 3flpaBH CTCHH H IIOKpHBH. Ji;e6eJIH- 
HaTa Ha npHcrra Hafl thx TpnSBa Aa 6x>Ae Haft-MajiKo 
1,5 m . BxoAOBeTe Ha 6jmHAa>KHTe h y6e>KHmaTa ce 
3aTBapHT c-hc 3ApaBif Bpara. 

3a 3 aiiprra Ha opBAHH, TaHKOBe, aBTOMo6njiH h 
Apyra TexHHHecKH cpeACTBa ce ycrpoiteaT okoiih h 
yKpHTHH. BoenpHnacHTe, ropHpo-cwa^oHHHTe «ia- 
TepHajin, xpaHHTejiHHTe npraiacH h <|>ypa>KBT ce 
yKpHBaT B TCCHH OKOnH, pOBOBC HJIH HHUIH. 

3a 3amHra OT cbctjihhhoto H3JiBHBaHe cBAOBeTe 
c ropHBO-cMa30HHH MHTepHajiH e ueAecfcoCpasHO Aa 
ce 3acHHBaT Haft-Majn<o c 20 cm npBCT. 3a eKHnanarre 
Ha TaHKoseTe h caMOxoAHHTe apTHjiepHjftcKH ycra- 
hobkh cnrypHa 3aumTa a» sa OpoHHTa. 3a iipothbo- 
aTOMHa 3amHTa b HacejieHHTe nyHKTOBe ce ycrpofi- 
BaT cneAHHTe 3aimrraH CBopi»)KeHHH: 

а) CKpHBajrama noA pa3jraHHH crpaAH; 

б) cneimajmo nocrpoeHH otacjihh CKpHBajrama; 

B) ynpHTHH OT npOCT THXI (TeCHH OKOnH, 6 jihh- 

A anra). 

Te3H y6e>KHiAa TpnOBa a& OTroBapHT Ha bchhkh 
H 3HCKBaHHH Ha npOTHBOaTOMHaTa 3aiAHTa. 

B 'rojieMHTe rpaAOBe Haft-MacoB bha CKpHBajrama 
ca cKpHBajinmaTa noA hch jih iahhtc aomobc, ynn- 
jiHmaTa, ynpencACHKHTa h Apyra cojihahh crpaAH 
(H36eHHte CKpHBajrama). 

H36eHHTe CKpHBajrama ca npocrn h CBmeBpe- 
MeHHo Aocra cnrypHH 3amnTHH cpeACTBa nporaB 
aTOMHOTO op BHOie. 

B cpaBHeHne c y6e>KHmaTa b OTKpHTa mccthoct 
xe TpnGBa Aa oTroBapirr Ha hhkoh AOirtJiHHTejiHH 
H3HCKBaHHH. 

IIOKpHTHeTO HaA H36eHHTe CKpHBaJIHma TpH0Ba 
He caMO Aa ocjiaSBa npOHHKBamaTa paAHamra a o 

13 Cbgtjibhho H3jn>^Btae npa gtomhhh B3pu 1^3 
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flonycTHinaTa, ho h na 6i>fle TOJiKOBa 3npaBo , qe 
Ha onpefle;ieHO pa3CT0jnwe ot mhctoto Ha B3pHBa na 
H3fli>p)Ka yflapHaTa BBjma h ano crpanaia 6 T>ne pa 3 - 
pyrneHa, na He ce cpyra nop TOKecrra Ha ctSopeHHTe 
CTeHHj njiOHH h flpyrn oct3hkh ot Hen. Ako noKpn- 
THeTo He e nocTaTtHHO 3flpaBo, to ce ycnjiBa c 
3oni>jiHHTejiHH kojiohh hjih no npyr h3hhh. B 
to3h cjiynaft e Haft-H3ro;jHO na ce ctpoHT CKpHBajiH- 
ma non crpaflH c MeTajiHH h H<ejie3o6eTOHHH koh- 
CTpyKHHH. 

3a npe^na3BaHe ot no>Kap , KoitTo Monte Ha bt» 3- 
HHKHe b crpanaia, noKpimieTo Ha cKpHBajmmaTa ce 
npaBH ot orHeynopHH MaTepnajiH — 6eTOH hjih 
H cejie3o6eTOH — h ce 3acKnBa OTrope c nuctK hjih 
npicT, kohto ro 3 ana 3 BaT ot 6 tp 3 o HarpuBaHe. 

IIpH ycTpoHBaHe Ha H36eHO CKpHBajinme ocoCeHO 
BHHMaHne ce oCptiija Btpxy ocHrypuBaHeTo Ha bt> 3 - 
mohchoct 3a H3jiH3aHe ot Hero, b cjiynaft ne ce 
cpyTHT ropHHTe eTanoi Ha crpanaia h fapar 3aTpy- 
naHH H3XOHHTe Ha.CKpHBajmmeTo. 3a Ta3H qeji ocbch 
rjiaBHHH H3XOH B CKpHBajIHIIjeTO ce yCTpoftBaT H 
HHKOJIKO 3anaCHH H3X0JJH. 

'lecTO b CKpHBajiHiijaTa ce H3pa6oTBaT non3CMHH- 
aBapHHHH npoxoflH (npe3 kohto ce MHHaBa ni>ji3em- 
kom), HHitTo h3xoh ce oTaajienaBa ot creHHTe Ha 
crpajjaTa (Hait-siajiKo Ha nojioBHHaTa ot BHeoHHHaTa 
it) h ce npaBH Ha TaKOBa mhcto, Koero He Monce pa 
Gipe 3aTpynaHo ot 0Tji0MT»HHTe Ha pa3pymeHaTa 
crpafla. 

Ako crpanHTe hhm3t nonxoHHipH H36eHH noMe- 
meHHH, MOJKe pa ce nocTpoHT HacrpaHa ot thx ot- 
fleJIHH CKpHBajIHHja. 

3a aa ce HaMajin onacHocira ot enHOBpeMeHHO 
cpyTBane, bchhkh h36chii h OTflejiHH CKpHBajIHHja 
ce pa3flejurr Ha oTHejieHHH c neSejin nperpaflHH 
ctchh. 
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CKpHBajIHmCTO M05KC fla 6tA« CHaSfleHO C (f)HJITpO- 
npoBerpHTejiHa ypeASa. OcoSeHO BHHMaHne ce 06 - 
p-BIAa Bl>pxy OTCTpaHHBaHeTO Ha BT>3M0>KH0CTTa 3a 
npoHHKBBHe Ha paAHoaKTHBHH BemecTBa npc 3 Bpa- 
THTe, 3a Ta3H Hen npn rjiaBHHH bxoa Ha cnpHBa- 
jiHiAero ce ycTpofea npeAABepne c ABe Bpara : BtHiima 
3aiAHTHO-xepMeTHHHa BpaTa h BtTpeuiHa xepMe- 
THHHa BpaTa. IltpBaTa npeAna3Ba *ot AeftcTBHeTo 
Ha yAapnaTa BtJiHa h ot npoHHKBaHeTo Ha paAno- 
aKTHBHH BemecTBa, a BTopaTa cnnpa caMO npoHHK- 
BaHeTO Ha paAnoaKTHBHH BemecTBa, nopaAH KoeTO 
ce npaBH no-jieKa. 

B CKpHBajiHmeTo ce nponapBa’ aKyMyjiaTtfpHo 
eAeKTpHHecKo ocBerjieHHe. Ocbch TOBa to ce CHa6- 
AHBa c npoTHBonoHcapeH HHBeHTap h aBapnibrn 
HHCTpyMeHra: 6paABH, jioctobc, khpkh h t. h. 

B HacejieHHTe nyHKTOBe Aocra CHrypHH 3aimmra 
cpeAcrBa ca ynpHraaTa ot npocr ran, KaTO noKpHTirre 
oKonn h 6jiHHAa>KH. Te ce npaBHT Ha oTAajieneHHe ot 
crpaAHTe, ne no-Majino ot no jio BHHaTa hm bhco- 
hhhb. Tp«6Ba Aa ce HMa npeABHA* He bchhkh nonpHra 
/ y6e>KHina ot KaKtBTo h Aa e ran H3KjnoHBaT HantJiHo 
AefiCTBHeTO Ha . CBeTJIHHHOTO H3JlT>HBaHe npH aTOM“ 
HHH B3pHB . 

Ho He cawo H3KycTBeHHTe CT>opt>KeHHH AaBaT 
CHrypHa 3aiAHTa npOTHB 8T0MHHH B3pHB. JIOCTa 
e<|)HKacHO 3amHrao cpeACTBo ca h HepaBHocraTe Ha 
MeCTHOCTTa (OBpa3H, XBJIMOBe, pOBHHH, HacmiH, 
HMH OT 6om6h h CHapHAH HT. h.). Te MoraT Han't jiho 
Aa H3KjnonaT nopa>KeHHHTa ot yAapHaTa BtJiHa h 
ApoHHKBamaTa paAKaima, KaKTo h oGrapHHHjrra 
OT CBeTJIHHHOTO H3JIT>HBaHe. 

3a ynpHTHH b njiaHHHHTe ce H3noji3yBaT neiqepHTe 
H pa3JIHHHHTe H3K0IIHH MHHHH CT>OpT»H<eHHH . 

OTjiHHHTejraaTa ocoGeHOCT Ha oGrapnHHHTa ot 
CBeTJIHHHOTO H3Jii>HBaHe e Ta3H, ne Te ca crporo 
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orpaHHHeHH no HesaiiurreHirre Aiecra Ha KoucaTa, 

KOHTO ca 6HJIH oStpHaTH KTbM neHTtpa Ha B3pHBa 
(H3TOHHHKa Ha CB6TJIHHHOTO H3JIT»HBaHe) . TaKHBa 
oSrapHHHH HOCHT HMCTO „npo4)HJIHH o6rapHHHH“. 

IIo 3aKpHTHTe hjih 3aceHneHHTe Mecra Ha thjio- 
to oShkhobcho He ce noHBHBaT oSrapaHHH. ToBa 

e jiecHO oShchhmo, KaTo 
ce HMa npeflBHfl, ne CBer- 

JIHHHOTO H3 JIBM BflHe . ce 
pa3npocrpaHHBa npaBO- 
jiHHeftHO h cjieflOBaTeji- 
ho #eftCTByBa rnaBHO 
Btpxy He3auorreHHTe Ha- 
em Ha KOHOTa. Xapan- 
TepeH cjiynafi, Koftxo 
noTBBp>KflaBa npaBOJiH- 
HeftHOTO pa3npocrpaHe- 
HHe Ha CBeTjiHHaTa npn 
aTOMHHH B3pHB, e noKa- 
3aH0 Ha 4>ht. 48. 

Mo«e m ce npHBe- 
flaT cjieflHHTe npHMepn 
3a „npoti)HjiHH ofirapa- 
hhh“ b rpaflOBere Xapo- 
inHMa h Hara3aKH : 

noBeK ceflHH h imrneji Ha npo3opena: ptijeTe My 
chjiho oCropejiH, a jrapeTO h niHHTa My, kohto -Shjih 
ci>BceM OTKpura, o<5ropejin ctBceM aia6o, noHence 
MtJitT, nofl koUto na^ajiH ntHirre, 6 hji xantB, ne 
Te He OKa3ajiH ctmecTBeHO Bt3fleficTBHe Btpxy 
Tpyna h jihucto (trtJitT Ha naflaHero 6 hji tojihm). 

nojiyo6neneHH boShhuh, kohto ce HaivmpajiH Ha 
1800 m ot mhctoto Ha B3pHBa, oGropejra CaMO OT 
e,miaTa crpaHa — Ta3H, kohto Sana oStpHaTa ki»m 
oreeHOTO kt>ji6o. Ha <|)Hr. 49 e noKa3aHO „npo- 
4>hjdho o6rapHHe“, nojiyneHO non' Bt3#eftcTBHeTO 
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Ha CBeTJTHHHoTo H3jn>4BaHe. IIIanKaTa ce 0Ka3&na 
AOcrarbHHa «a npenna3H ropnaTa qacr~Ha rjiaBaTa 
ot o6rapflHHfl. 

H306mO 40BeK, KOttTO Ce HaMHpa B CHHK3, C43- 
flafleHa ot k8ki>bto h flae npefliweT, MO«ce HantJiHo 



49 . „ripo<JjHJiHH^o6rapHHHH <£ . IIIanKaTa e npenna3Hjia 
ot o6rap«He ropnaTa nacr Ha rjiaBaTa 


fla H36erae oCrapHHHHTa npn pa3npocrpaHCHHeTO 
Ha CBCTJIHHHOTO H3 JI'BMBaHe . 

Tpn6Ba a a ce homhh, hc bchkh Henpo3pa*ma npe- 
rpafla, kohto npeana3Ba ot npanoTo ae&CTBHe Ha 
cseTjiHHaTa, b noBe^ero cjiynan Hani>jiHO H3kJiK>HBa 
o6rap HHHHTa . 06 hkhobchoto oCjieioio c&mo 0Ka3Ba 

3HIHHTHO ACftCTBHe Cpeiljy CBCTJIHHHOTO H3JTBH- 
BaHe npH aTOMHHH B3pHB . 

nie pa3rjieflaMe cera Bi>npoca, Kan aa ce aeficTByBa 
npn &TOMHHH B3pHB . 
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Ot MOMeHxa Ha H36yxBaHeTo Ha aTOMHaTa 6oM6a 
AO HABaHeTo Ha yAapHaTa Bi>jiHa, KaKTo Bene 6eme 
Ka3aH0, npeMHHaBaT hhkojiko cenyHAH (BpewieTo 
33BHCH OT pa3CT0HHHCT0 AO MHCTOTO Ha B3pHBa H OT 
Kajm6i»pa Ha 6oM6aTa). 06ane TOBa BpeMe no3B0- 
jiHBa Aa ce 3aeMe c hhkojiko KpanKH Haft-6jiH3K0T0 
yKpHTHe (oKon, poB, SjiHHAanc, y6e>KHiAe). Manap 
He CBeTjiHHHOTo H3jn>*reaHe h npoHHKBamaTa pa- 
AHaAHH noHBaT Aa AefiCTByBax ot MOMCHTa Ha B3pHBa, 
noHence AciicTBHeTO hm npoAi>Ji>KaBa caMO hhkojiko 
cenyHAH (cbctjihhhoto H3JiT>HBaHe TpaeoKOJio 3 cex a 
npoHHKBfliAaTa paAHaAHH 10 — 15 cex .), 6i>p30T0 yKpH- 
BaHe MOH<e a o rojiHMa CTeneH Aa ocjiaGn AeftcTBueTo 
Ha Te3H nopa3HBaiAH 4> aKT0 P H * IIopaAH TOBa e 
hco6xoahmo 6e3 3a6aBHHe Aa ce H3noji3yBaT yKpH- 
THHTa. 

Ako Ha6jiH30 HHMa oKon, TpaHuien, 6jraHAa>K hjih 
ySencHiAe, AoSpH yKpHTHH ca hmhtc, KaHaBiorre, 

. pOBHHKHTe, MOrHJIKHTe, HaCHIIHTe , OoilHHTe TeXHH- 

HecKH cpe ACTBa . Ha AaACHHTe no-AOAy (JmrypH ca 

noco^eHH peAHAa nojionceHH h Ha BOHHHKa, kohto 

3HaHHTeJIH0 HaMaJIHBaT ACJHCTBHeTO Ha aTOMHHH 
B3pHB. 

Ha (Jmr. 50 e noKa3aHo nojio>KeHHeTO Ha BoftHHK 
b HMa npn aTOMeH B3pHB. 

Ha (fmr. 51 e noKa3aHO nojio>KeHHeTO Ha BoiiHHK 

b Kpaiin'bTHa KaHaBKa. 

Ha 4>Hr. 52 e noKa3aHO nojio>KeHHeTO Ha bo&ihk, 

Koiirro ce e ynpHJi 3a a itbh. 

Ha <J)m\ 53 e noKa3aHO nojio>KeHHeTo Ha boKhhk, b 
ynpHA ce 3aA Morana. 

JIocraT'BHHo CHrypHa 3aiAHTa npeACTaBJiHBaT TaH- 
KOBeTC H CaMOXOAHHTe apTHJiepHiiCKH yCTaHOBKH 
(<J)Hr. 54). 

Ha KopaS 3a 3amnTa ot aTOMHHH B3pHB TpaOsa Aa 
ce H3noji3yBaT Ha actp oftKHTe , TopneAHHTe anapara, 
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ap?HjiepH#CKHfe kyjrn H pa3jiHHHHTe bhaobc 6po- 
HeBa 3amHTa. 

Ha 4>hi\ 55 e nonasaHO nojioHceHHeTO Ha MOpHK 
3a a KopaSHa HaAcrpoftKa. 

Ha 56 e noKa3aHo nojio>KeHHeTo Ha mophk 

3a# Topne^eH anapaT. 



tm 


&ut. 52. YKpHBaHe irtH npn aTOMeH B3pHB 


HaflOK^Ha 3amHTa npeACTaBjiHBaT apmnepHft- 
CKHTe KyjIH (<J)HF. 57 ). 

Tpn6Ba Aa ce iiomhh, He okoao 8 5°/ 0 ot cbctjihh- 
HaTa eHeprHH ce H3jn>HBa 3a okojio eAHa cenyHAa 
cjieA B3pHBa. nopaAH tob& npn BHHtAaHe Ha CjiflctKa 
e Hy^cHO 6i>p3o, 6e3 BCHKaKBo 3a6aBHHe, Aa ce 
3aeMe ySoKHiije, HaMHpamo ce Ha ABe-Tpn KpaHKH. 
Ako Ha6jiH30 HHMa HHKaKBo y6e>KHme, He 6HBa b 
HHK aKtB cjiynatf Aa ce 6nra, 3a Aa ce Ttpcn mhcto 
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Oue. 53 . YKpHBaHe 3 *a Monunca npH rtomch B3pHB 


3a yKpHBEHC . Tpn6Ba 6 i>p 30 Aa ce 3ajierae c jihAC 
Ha^ojiy h c npanaTa b nocoica Ha B3pHBa, KaKToe 
noKa 3 aHO Ha <J)ht. 58. KuTKata Ha pujerc ce CKpHBaT 
noA thjioto, a OHHTe ce 3aTfeapHTj noHence e bmmohcho 
Aa ce 3 ary 6 H BpeMeHHO 3 peHHeTo. Cna 3 BaHexo Ha 
TOBa npaBHJio 3HaHwreAH0 HaMajiHBa nopa HceiroeTo 
ot yAapHaTa BBJiHa h npeAna3Ba oTKpHTirre wecra 
no thjioto (jiHAeTo, pi>AeTe) ot cbctjihhhoto H3jit>- 
MBaHe . 
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0ui. 55. VKpHB&HC sa^KopaSHa 
HaflCTpofina npn btomch B3pHB 
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npH BH>KflaHe Ha 6jiHCi>Ka HaMHpam#re ce b 

Tanna TpHfiBa aa 3aTBopHT moKa h >Kajiy3HTe. 

HaMBpamme ce b Ka6imaTa Ha aBTOMoSnji Tpa6Ba 
fla ce cHHuiaT nofl ctbkjioto, 3a A a ce H36HrHaT 



<Ptu. 56. YKpHBaHe aaa TopneaeH anapaT 
npH 8TOMCH BSpHB 
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nopa»eHHHTa ot pa3ipouieHOTo cti»kjio h cbctjihh- 
hoto H3jn>«iBaHe (4 »ht. 59). 



&U2. 58 . Hatt-H3roAHo iiojio>kchhc hb OTKpuTa 
MeCTHOCT npn BTOMGH B 3 pHB 



59. Haa-asroflHO ho^okchhc b aBTOMoeaji 

npa aTOMea B3pHB 
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HaMHpa mHTe ce b KapocepHHTa Ha aBTOMo6iui 
tph 6 b& fla aajierHaT Ha abhoto. Ako hc MOHce A* 

3 ajicrHaT, Tpri0Ba a& ce cbhht Ha kbjiSo. HaMHpa- 
mHOT ce b fiotaaTa py6na Ha Kopa 6 , mow bhah 
SjiHCbKa ot aTOMHHH B3pHB , TpnGsa BeAHara Aa ce 



<Pw. 60. Hafi-H3r0AH0 noJio>KeHHC b 
6ojftnaTa pyCna Ha nopa6 npn &tomch 

B3pHB 


chhuiHj Kaicro e noKa3aHO Ha 4 >ht. 60, 3a Aa ce h36h- 
rnaT oSrapHHHH ot cbctjihhhoto H3jn>HBaHe. 

IIo CHraajia Ha atOMHa xpeBOra b Hacejien nyHKT 
TpafiBa He3a6aBHO «a ce norbpcH y6e*H me. Ako 
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Ha6jIH30 HHM3 HapOHHH npOTHBOaTOMHH y6e>KHina, 

MO»e 3 a ce H3noji3yBaT nofl3eMHH h3koiih, pOBOBe, 

KaHaBKH, CTptMHHHH h np. 3a 3amHTa ot na^HajiMTe 
paflHoaKTHBHH BemecTBa e hco6xo,hhmo m ce yno- 
TpeSHT HHflHBHflyajIHHTe CpeflCTBa 3a npoTHBOXH- 
MH^ecKa 3aujHTa (npoTHBora3n, HaMeTajia, nopaira, 

PIMB^H H T. H.). 

Ako CMe Ha yjimjaTa, mo>kcm «a ce 38 ihhthm ot 
npHKOTo aeitcTBHe Ha yuapHaTa BT>jiHa, cbctjihhhoto 
HajrbHBaHe h npoHHKBaipaTa paflHaHHH, KaTo ce 
ynpueiH 6i>p3o 3a,n MacHBHa nperpana (uacHn, creHa, 
i.rtji Ha crpana h t. h.). 

Ako b MOMeHTa Ha B3pHBa hhme TaKaBa nperpa^a 
HenocpencTBeHo fl o Hac (sa 2—3 KpaHKH), He 6aBa 
fla oaraMe, a TpaSBa aa 3ajierHeM, khkto e noKa 3 aHo 
Ha 4>Hr. 58. 

Bt>b bchhkh cjiyqan Tpa6Ba #a ce jiokh Heno^BH- 
>kho, AOKaTo npeMHHe yaapHaTa BBjraa. 

HHKora He 6HBa m ce Ttpcn c ohh oraeHOTo kbjiSo, 

3 a «a ce H36erae BpeMeHHaTa 3ary6a Ha 3peHHeTo 
ot fleitcTBHeTo Ha H3BT>Hpe^HO apaaTa CBeumHa. 

Ako cj«e b crpa^a, He TpaSBa «a ctohm cpemy npo- 
3opeija, 3a fla He nocrpa/jaMe ot cbctjihhhoto hs.tb- 
HBaHe, pa3TpouieHHTe crc>KJia, otjiombhhtc h y«ap- 
HaTa BBjrna, kohto HaxjiyBa npe3 npo3opeqa. IIpH 
H36yxBaHeTo Tpa6Ba 6tp3o «a ce CKpneM nofl Maca 
. A® sajierHeM j\o creHa, KaKTo e noKa3aHo Ha ' ■ 

<pnr. 61. IlfoM ce npeKpaTH na^aHeTo Ha napaeTa 
ot TaBaHa, Tpa6Ba jja ce H3Jie3e Ha otkphto h na 
ce H3ntJiHHBa 6oifaiaTa 3a«aaa. 

np 0 sanajiBaHe Ha ofijjeKjioTO HHKora He 6riBa jxa 
ce onra, noHence TOBa caMo ycHJiBa ropeHeTo. 

IlJiaMT.K'BT TpaSBa fla ce racn, KaTo ropjimoTo mhcto 
ce npHTHCKa o aeMHTa. KoraTo OKa 3 BaMe noMout 
Ha HHKoil, TpnSBa aa MenieM Btpxy Hero njiaTHHme 
hjiH uiHHeji h njiBrao 3 a ro npHTHCHeM 30 thjioto My, 
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kekto e noKa3aHO Ha <|>Hr. 62. JlpexaTa okojio o6rope- 
HOTO MHCTO OT THJIOTO Tp«6Ba Ce H3pe>Ke. Ha 
oSropeHOTo mhcto ce npasu BeAHara npeBpMKa, 
naTo ce H3noji3yBa HHAHBHflyajiHHHT npeB*bp30HeH 
naneT. Ako ApexaTa e 3ajienHajia k1>m ofiropeHOTO 
thjio, b HHKaK'BB cjiyHaii He 6nBa a& ce oTnenBa, 



&ue. 6L Haft-H 3 roflHOTO nojio>KCHHc b noMemeime 
npH aTOMCfi B3pHB 


a npeBpi>3KaTa TpnGBa a a ce HajiOHOi BT>pxy Ape- 
xaTa. He 6HBa b HHKakr>B cjiynaft ah ce npo6HBaT 
MexypHTe* kohto ca o6pa3yBaHH no Kontaxa. 

Ako ce 3anajiHT xpacra, A^P^eTa, TpeBa, oGjihaob- 
KaTa Ha Tpamneirre h OKonirre h Apyro HMymecTBo 
h TexHHnecKH cpeACTBa, Te ce racHT c nncBK, npr>CT, 
noKaporacirrejiH hjih c Bjianoni mctjih h kjiohh. 
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B HacejieHH nyHKTOBe cneA stomhhh B3pHB e 
B13MO)KHO A& BB3HHKHaT MHOro6pOftHH nOHttpH. 

Te MOJKe a& Bbast npeAH 3 BHKaira k 3 kto ot He 3 ara- 
cchh neMKH, npinnycH h Apyrn AOMaKHHCKH Harpe- 
BaxejiHH ypeAH, HaMupanjH ce b 3 acerHaTirre crpaAH, 

Tana h ot kbco cbeAHHeHne b ejieKTpnuecKaTa 



<tHu. 62 . ropamoTO o 6 jkkjio Tpjrf>Ba fla ce racH 
c unaTHHme hjxh mnneji, kohto npHJiciraaT 
KT>M THJIOTO 


HHCTajiauHH, a Mo>Ke cbiqo as Sbast npHHHHeHH 
HenocpeACTBeHo ot cbctjihhhoto H3Ai>HBaHe. Bpojrr 
Ha noHcapme, npnHHHeHH HenocpeACTBeHo ot cbct- 
ahhhoto H3Ai»HBaHe, 3HBHCH ot xaparoepa Ha 3a- 
crpoHBaHeTO na rpana hah HaceneHHA nyHKT. B 
rpaAOBe h HaceAeHH nyHKTOBe c mhoto ABpBeHH 
nocTpoftKH me H36yxHaT mhoto noBene nontapn. 
B rpaAOBe, kbaoto hhm3 hah Biwa MaAKO at>pbchh 
nocrpofiKH, noHtapH ot HenocpeACTBeHOTo neficTBHe 
Ha CBeTAHHHOTO H3AT>HBaHe MO>Ke A a BB3HHKH8T 
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B'BTpe b crpa AHte b pe3yjiTaT Ha TipOHHKBaHeTo Ha 
CBeTJiHHHOTO H3JTbHBaHe npe3 npo30pi^HTe. 

BopfiaTa c noncapHTe ce oSjieKnaBa 3 HaHHTe jiho , 
ano cBoeBpeMeHHO ca B3era peAHija npoTHBono >KapHH 
MepKH, HM&UJH 3a Ijejl AS Ce HaMaJIH BB3MO >KHOCTTa 
3a no>Kap, as ce cb3ASASt ycjiOBHH, 3aTpy AHHBa um 
pa 3 pacTBaHeTO Ha MajiKHxe oranma b nonapH, h 
A a ce o6jieK*iH 6op6aTa c no>KapHTe. 

Ilje noconHM hhkoh ot Te3H MepKH . KaKTo 6eme 
0T6ejTH3aH0, CTtKJiaTa Ha np030pmrre nponycnaT 
90 °/ 0 ot naAamaTa BT»pxy thx CBeTJiHHHa eHeprHH 
ot BHAHMaTa h 6jiH3KaTa ao HH(|)pa t iepBeHaTa oSjiacT 
Ha cneKir>pa (ao 3 MHKpOHa) . CbmeBpeMeHHO ctb- 
kjioto noHTH Han’t jiho norji^ma yjrrpaBHOJieTOBHfe 
jtbhh h A^-^ro b t> ji HOB aTa (HaA 3 MHKpOHa) nacT Ha 
HH^panepBeHHH cneKTtp. 

IIorjn>maTejTHaTa ctioco6hoct Ha cTtKJiaTa Ha 
npo 3 opAHTe cnpHMO bhahmhtc h HHcJjpanepBeHHTe 
jn>HH MOH<e as ce noBHinH npe3 BapocBaHe. B hhkoh 
h3T0hhhijh ce OT6enH3Ba, ne npH njrtTHOCT Ha Bap- 
hoto mjihko 350 rpaMa Ha 1 m 2 ctt>kjioto me npony- 
CHe npH6jIH3HTejIHO l l OT BCHHKH jtbhh, kohto naAST 
Btpxy Hero. IIorBJiHaTHTe jibhh MoraT as HarpenT 
CTT>KJIOTO H TO AO 3aBT»piHBaHe Ha H3JIT>HBaHeTO AS 
ce Hanyna h as ce HaTponiH. 3a TOBa e hcoOxoahmo 
CTBKJ iaTa ce oCjiennT 0TBT>Tpe c nJiaT hjih as ce 
H3noji3yBaT Apyrn mctoah 3a oOjienBaHe. 

B to3h cjiynaii MoraT as ce onaKBaT no-MajiKO 
napneTa ot crbKjia, kohto me OTXBpT>KHaT ot Aeii- 
CTBneTO Ha yAapHaTa BBJiHa. BapHOTO mjihko MO>Ke 
Aa ce npHroTBH no cjieAHaTa peAeirta: HeraceHa 
Bap, jioii h boas b npomcHTH 10:1:30 (cMecra ce 
HaMa3sa b A®a cjioh ot BMimiaTa crpaHa Ha npo- 
sopeija). 

JlecHo 3anajraTejiHHTe npeAwera Ha KopaOirre 
(iTOKpHBKH, HaCTHJIKH H T. H.) TpnOBa AS Ce nOJIHBaT 
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nepHOflH*mo c BO^a ot npoTHBonoHcapHaxa Mara- 
CTpajia, 3aiqoTo 3a 3anajiBaHe hjih OBbrjiHBaHe ca 
HyncHH 3a BJia>KHHTe MaTepnajm mhoto no-rojieMH 
( 2 , 3 h noBene ih>th b 3aBHCHM0CT gt • Bjia>KHOCTTa 
Ha x MaTepnajia) cbctjihhhh HMnyjiCH, otkojikoto 3a 
cyxHTe. 

3a 6op6a c BMHHKHajiHTe noKapn ot AeftcTBHeTo 

Ha CBeTJIHHHOTO H3 JTBM B3He * K3KT0 H 3a IipeflOTBpa- ' 

THBaHeTO hm TpnOBa Aa ce B3eMaT HaspeMe npoTHBO- 
noHcapHH MepKH. HanpHMep b ropnTe, 3 a Aa ce 
npeKpam pa3npocrpaHeHHeTo Ha noncapirre, MO>Ke 
A a ce HanpaBHT npoceKH, umpoKH 5 — 10 m , kohto 
ce pa3^HCTBaT ot myMaTa, cbHKirre h cyxaTa TpeBa, 
a b crenHTe — a* ce pa3opat orpaHHHHTejiHH hbhah. 

BoiicKHTe TpnOBa Aa 6i>a aT cmOachh c npOTHBO- 
noHcapeH HHBeHTap. IIpoTHBOriOHcapHirre MepKH npH- 
Ao6nBaT ocoCeHo 3HaneHHe b HacejieHHTe nyHKTOBe. 

TaM TpnOBa Aa ce onpa3HHT ot 3anajiHTejiHH MaTepwajiH 
TaBancKHTe h noACTbji6HiAHHTe noMemeHHH. OrapH- 
THTe A^pseHH KOHcrpyKAHH Ha crpaAHTe h CBoptHce- 
HHHTa, BKJIIOHHTejIHO H 3anajIHTeAHHTe KOHCTpyKAHH 
Ha TaBaHHTe, e Ao(5pe a» ce HanoHT hjih H&Ma>KaT 
etc cneiHfajiHH oraeynopHH ctcraBH hjih c BJia>KHa 
rJiHHa, 3a ^ ce hobhuih ycroitaHBocTTa hm cpemy 
OFtHfl. AkO TaBflHCKHTe IIOKpHTHH HM3T 3anajiirrejiHH 
OTonjiHTeAH (top 4>, CTBproTHHH h AP-)> Te TpaOBa 
Aa ce 3HMCHHT c He3anajiHTejiHH hjih rsl ce noKpHHT 
c njiacT ot nHCbK, npbcr h rjuma, A^SeJi 10 — 15 cm . 

Hhkoh A’fcpBeHH nocrpoilKH (njieBHH, kbiah, 
orpaAH h apOj kekto 6eme Bene Ka3aHo, ce pa3py- 
uiaBaT, a ApyrH jiecHO 3anajiHTejiHH o6ckth (onaKo- 
bbhhh MaTepnajiH, CKjiaAose 3a A^psa h apO ce 
BAnraT Ha 6e3onacHO mhcto hjih ce nonpHBaT c 
orneynopHH 6pe3ewrH. 

OCjieKJioTO, KHHTHTe h ApyrH jiecHO 3anajiHTejiHH 
npeAMeTH ce npHOnpaT b iurbTHO 3aTBapniQH ce 
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uiKa4>OBe hjih caHffbini. Bchhkh h3jbjihhh 3anacH 
ot ropHBHH MaTepnajiH TpnSBa pa ce MaxHaT ot 
noMemcHHHTa. B JKHjmmaTa ce paapeuiaBa «a H«a 
ManKH KOJiHiecTBa ra3 b iuitrao 3aTBapam ce Htejie- 
3eH ctfl. Oco6eHO BHHMaHHe Tpa6Ba pp ce o6i>pHe 
Btpxy pa3HCHHBajieTo Ha npamuiaTa 3 a nporaBO- v 

noHcapHa GeaonacHocT a H3noji3yBaHeTo na Haft- “ 
npocnrre noacaporacirrejiHH cpejicTBa. 

~B Hacejiemrre nyHKTOBe TpafiBa fla 6t3aT npeABH- 
#eHH MepKH 3a raceHe Ha , nowapH npH noBpeflena 
BOflonpoBOflHa Mpexra. 

Cjiefl B 3 pHBa hh aTOMHaTa 6oM6a MoraT pa bt>3hh- 
KHaT {ioHtapH. eAHOBpeMeHHO Ha HHoro Mecra. He 
6HBa pa ce pa3HHTa o6aHe, He no>KapHHTe kombhah 
me ycnejrr chmh pa ce cnpaBHT c nowapHre, kohto 
MoraT pa oSxBaHaT paftOH ot hakojiko KHJioMeTpa. 

Ha noHcapHHre kombhah TpnSBa pa ce noMara. 

HywHO e HaBpeMe «a ce oTKpHBaT h jihkbhabpbt 
h Haft-MajiKHTe nowapHH oraama, npejiH pa ce 
pa 3 pacHaT. 

He 6HBa pp ce 3a6paBH e/pia ot noyKHfe, kohto hh 
papoxa aTOMHHTe 6oMf5apoHPPBKH hba XHpomHMa h 
HarasaKH. TaM nopajjH pa3pyuiaBaHeTo Ha crpa- 
AHTe 6 hjih noBpeAeHH BOflonpoBOflHHTe Marncr- 
pajiH h BOflaTa cnpajia, a hambjio ~30#hh 3anacH. 

Eto 3amo b oTAenHH npoMHUuieHH npejxnpHHTHH 
hjih rpaacKH paftoHH cjieflBa pa ce hoatotbht imcre- 
Phh hjih pe3epBoapn c aocratBHHa bmccthmoct 
(B TOBa OTHOHieHHe B3JKH3 pOJIH HTpBJlT H3KyCTBeHHTe 
e3epa), kohto pa ce HantJiHAT npeflfllpHTejiHO c 
BOfla, HeoSxoAHMa 3a 6op6a c nojkapHHTe omaiua . 

Cna3BaHeTo Ha Te3H npaBHJia ^HaAirreJiHO HaMa- 
jiHBa 6poa Ha »epTBHTe h bt&mph&ht? nonaipH npu 
BapHBa Ha aTOMHaTa 6oM6a. 

Pa3Snpa ce. He 6HBa pp ce CAim, 4 e H3Jion<eHOTO • 
b T03H paPfleji HsnepnBa Btfipoca sa 3amHTata* ot 
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Hbpa3»BaliQ]Te 4>aKTopH Ha atOMMHH B3pnB, bkjiiO- 
miTejlHO H OT CBeTJIHHHOTO H3JTBMBaHe. Tyn ce 
aaBaT caMO rnaBHirre ci>o6pa>KeHHH no T03H BBnpoc. 

06a qe TBtpflOTO no3HaBaae Ha nopa3HBamnTe cfiaKTo- 
pH Ha aTOMHHH B3pHB H Ha OCo6eHOCTHTe B AeH- 
CTBHeTO hm BHHarH me noMorae fla ce HanpaBH 
pa3yjtieH H36op Ha MeTOflHTe 3a 3auniTa bt>b bchkb t 
KOHKpeTHa o6craHOBKa, 3a aa ce HaMajiHT HcepTBHTe 
H meTHTe, KOHTO HaHaCH B3pHBBT. ~ 


i 
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* * 

H3ji0HceHHTe b SpouiypaTa MaTepjiajiH 3a nopa3H- 
uamoTo fleiicTBHe aa cbctjihhhoto H 3 jn»HBaHe npa 
aTOMHHH (BOAOpOAH H#) B3pHB , KaKTO H /JEHHHTe 3a 
AeftcTBHeTo Ha aTOMHOTo opBHcae b rpaflOBCTe 
XHpouiHMa h Hara3aBH h npa oiihthh B3pHBOBe 
noKa3BaT, ae to3h bha opanoie npHTexcaea 3 H 3 mh- 
Tejmo no-rojiHMa pa3pymirrejma cajia b cpaBHeHne 
v C oSHKHOBCHHTe OpBHCHH. 

06ane h cpemy axoMHOTo h boaopoahoto optmue 
HMa flocTaTBHHo cHrypHH cpeACTBa h HauHHH 3 a 
3anjHTa. Te3H cpeACTBa h hbhhhh ca Haft-npocTH 
cpemy ^eficxBHeTa Ha cbcijjihhhoto H3jn>HBaHe. 

BcHKa Henpo3panHa nperpa^a npaKTHHecKH Hantjmo 

3ana3Ba OT CBeTJIHHHOTO H3JIBHBaHe npH aTOMHHH 
B3pHB. CjIO>KHOCTTa Ce 3aKJIK)HaBa B TOBa, He CBe- 
TjnpiHOTo H3Jix>HBaHe 3ano*iBa fla ^eiicTByBa mhtho- 
BeHO OT MOMeHTa Ha aTOMHHH B3pHB H ^eitCTBHCTO My 
Tpae KpaTKO BpeMe. IIopaAH TOBa to e ocoSeHo 
onacHO npn BHe3aimo axoMHO Hana^eHHe. 

rojieMHTe pa3pymeHHH h HcepTBH b rpaAOBeTe 
XHpouiHMa h Hara3aKH, KaKTo Seme Bene oTSejin- 
3aHO b nT>pBaTa raaBa, ce o6hchhb3t hmchho c 
nBJiHaTa BHe3anHOCT Ha aTOMHOTo HanaACHHe, ci»c 
ct>bt>p iueHaTa HenoAroTBeHOCT Ha- Te3H rpaAOBe 3 a 
nporaBoaTOMHa 3amnTa h c ocoSeHocTHTe h* 3acrpoH- 
BaHeTO HM (o6HKHOBeHHTe HCHJIHIAHH CrpaAH HM3JIH 
AT»pBeHH CKejieTH CT>C CJia6a BpT>3Ka CT>C 3CMHTa, 
a noKpHBHTe Ha crpaAHTe Ha CBoft peA HMajiH cnaSa 
BpB3Ka cbc CKejieTa h 6hjih HanpaaeHH ot nepeMHAH 
hjih cjiaMa). 

O me BeAHa>K TpnSBa a» ce noAHeprae, ne no3Ha- 
BaHeTO Ha nopa3HBamHTe (JjaKTopH h yMejioTo H3noji- 
3yBaHe Ha cpeACTBaTa h HauHHHTe 3a nporaBoaTOMHa 
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3amirra mo>kc p«3K0 a a HaMajwrr 6pon Ha HcepTBHte 

OT aTOMHHH B3pHB . 

Atomhoto opi>>KHe b ptijeTe Ha HMnepHajiHCTHTe 
h onacHocrra ot H3noji3yBaHeTO My cpemy Cbbct- 
CKHH CBI03 H CTpaHHTe C HapOAHa ACMOKpaiJHH 
HajiaraT ijejiHHT jnvien cBcraB Ha apMHHTa, (frjioTaTa 
h aBHaqHHTa HenpeKtcHaTO A* H3yqaBa cBoilcTBaTa * 

Ha TOBa op*>KHe, jxa no3HaBa nopa3HBaiAHTe (JjanTopw, 
nocroHHHo fla noflo6pHBa nporaBoaTOMHaTa 3amirra 
h Aa ce HaMHpa b nocroHHHa , fioitea ix)tobhoct 3a 
BOACHe Ha 6crftHH AeficTBHH b o6cTaHOBKaTa Ha aTOMHo 
HanaAeHHe. 


214 . 

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 


IIPHJIOXCEHHE 

CnHCbK HA rJIABHHTE H3TOHHHIJH, H3IIOJI3y- 
BAHH IIPH PAEOTATA HAfl BPODiyPATA „CBET- 
J1HHHOTO H3JTBHBAHE HPH ATOMHHfl B3PHB« 

1- Atomhoc opy>KHej cSopHHK ctaTeft. Bochhoc H 3 Aa- 
Tejn>cTBO MHHHcrepcTBa OSopoHbi CCCP, 1955. 

2. <X>H3HKa ACftCTBEH HAep iMX CHJI, c6opHHK crnei*. 
BocHHoe Ha^aTejiBCTBo MuHncTepcTBa OSopoubi CCCP, 1954. 

3. BaBHjiOB C. H. Pnaa h cojiHije, M. — JI., H 3 Aa- 
TGjibCTBo Amnemm HayK CCCP, 1950, * 

4. OnxHKa b bochhom flcjle. C6opH«K cTaTeft no a peA. 
aKa^. .C. H. BaBHjioaa r jipotJ). M. B. CeBacrbHHOBoit, H3A. 
3 -Cj nepepaCoT. t. I, M. — JI., AH CCCP, 1945. 

5. JlaHflcGepr p. C. OnTHKa, H3A. 3-e, nepepa6oT. 
rocrc<H3flaT, 1954. 

6. 3jieMeHT»pin>ift y*ie6HHK 4 >h3Rkh, e. Ill, m>A. peA- 
anaA. T. C, JIaHAc6cpra 3 rocrexH3Aar, 1952. 

7. <X>pum C. 3., THMopeBa A. B. Kypc oGrqctt 4 >h- 
3HKH, TOM III, P OCTCXR3 AST, 1953. 

8. TjiHHKa H. JI. 06man xhmhh. H3A. 7-e, Focxhm- - 
H3AaT, 1955. 

9. JI y K b H H O B C. K). <X>0T03JICMCHTbI, M. — JI., AH 
-CCCP, 1948. 

10. CyBOpoB C; T. O ecm roBopni JiyE csera. H3a. 
3-C, M., r OCTCXH3AET, 1953. 

11. JIa3apeB JI. H. YjibTpa4)HOJicTOBaH paAHM^HH h ee 
npHMeHeHHe . M.— JI, roc3HeproH3AaT, 1950. 

12. 4>eAopoB B. <£>. ABHaqHOBHaH cBCTOTCXHHKa , e. I } 
BBHA hm. )KyKOBCKoro, 1953. x 

13. MaprojiHH H. A., PywanucB H. II. Ochobbi 
HH(J)paKpaCHOft TCXHHKH. BoeHHOe H3AaTejIbCTBO MHHHCtep- 
ctbe OGopoHbi CCCP, 1955. 

14. A h a P e e b K. K. BapbiB h B3pbiB ehtwc BemecTBa. 
BoeHHOe H3AaTejibcrBo Mhhhctcpctbe OCoposbi CCCP, 1956. * 

15. X-prHaH A. X. <I>h3kk& axmoc^cpbi, M., rocrcx- 
H3AaT, 1953. 


s 215 

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 

16. UlapoHOB B. B. Bhahaioct Aanenux npeflweTOB H 
oniett. M. — -JI. BoeHMopH3flaTj 1944. 

17. Ill a p o ho b B. B, Ha6jiK>AeHne h bhahmoct. BoeH- 
H3Aai, 1953. 

18. repTHcp T. lip 03paHH0 cTb^3aMy THe hhoU aTMO<i<t)epBi 
ajxh HH<l)paKpacHbix boah. IlepeBOA c HeMeuKoro. M. — JI., 
rocaHeproHs^aT, 1949. 

19. Ul h p h h K. C. PaccenHHc CBeia b MyTHori cpeAe. 

r ocTexH3A&T , 1951. * 

20. ATMOC(j>epa aeMAH. C6opHHK cTaTeft. T ocKyjibTnpocBeT- 

H3AaT a 1953 r. ' * 

21. B eft qep K). H., JlyHHHCKHft T. II. MacKHpyio- > 

mne A^iMBir Mo TocxHMH3AaT, 1947. 

22. KoHApaTBen K. ft, JlytiHCTan 3HeprHH conHija. 
r HApoMdeoHSAaT, 1954. 

23. K p h h o b E. JI. CneKTpaAtHaa OTpaiKaTeABHaH cno- 
co 6 hoctb npHpOAHBix o6pa30BaHHH. M.— JI., AMCCCP, 1947. 

24/ III o p h h C. H. TemionepenaHa. TocyAapCTBeHHoer 
H3AaTeALCTBo AHTepdfrypbi no tcrpoHTejicTBy h apxHTeRType, 
r 1952. 

25. The Effects of Atomic Weapons. New York — To- 
ronto — London, 1950. 

26. JIoycoH JI. H. ATOMHaa 6oM6a h no>napBi. Ilepe- 
boa c aHrnnftcKoro. M3A. hhoctp 3h Hoft AHTepaTypbi, 1955. 



216 

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 


C T> a •h P )K A H H E* 

Crp. 


Upe^roBOp . . ... . . . . . . . . 3 

r ji a b a I. Oco6eHocTH h nopa3XBamo flett crane ia 

&TOMHHH B3pHB . . . . / . . Ill 

1. BimoBe aTOMHH optoKHn . , . 12’ 

2; O«3HUHa 0CH0Ba Ha aTOMHOTO H BOflOpOflHOTO Opi>>KHe 13 

3. B-bHUICH BHA Ha 8TOMHHH B3pHB. . 24 

! 4. Il0pa3HBaiAH {^aKTOpH npH aTOMHHH B3pHB. ... 29 

5. Oco6eHocxH b nopa3HBamoro aeiicTBHe Ha aTOMHHH 

B3pHB . . . . . . . . . 32 

r ji a b a II. C'i.rnpttpcT Ha CBeTAniaTa . .... 42 

1. KopnycKyjiapHa TeopHH 3a CBeTJiHHaTa. . . . . . 42 

2. IloOefla Ha BixJiHOBaTa TeopHH . . . . . . . . 55 

3. EneKTpOMarHHTHa TeopHH 3a CBeTjiHHaTa 57 

4. Cnajia Ha ejieKTpoMarHHTHHTe bwihh . . . . . 61 

5. CBeTJlHHHH KBEHTH ' ... . . . 65 

6. EjieKTpoHHa o6BHBKa Ha aroma . . . . . ,. . 73 

7. EHepreTHHHH HHBa Ha aroMnre . 78 

8. UIo e cBeTJiHHa ? ... . ■ 92 

T ji a b a III. T eMncpaTypHH h3toyhhi*h Ha cbcthh- . 
H&TB H 3 &KOHH 3a H31TMBaHe OT TUX 96 

1. 3aKOH 3a H3jrbHBaHe ot aScojnoTHO nepno thjio. . 96 

2. TeMhepaTypHH h3Tohhhijh Ha cBeTjima. . ^ . .105 

3. H 3 TOHHHK Ha CBeTJlHHHOTO >H3JrbHBHHC IIpH aTOMHHH 

B3pHB . . . . .. . . .... . . .112 

TnaBa IV. CBerHHHHO E3m>WHe ups htomhhh 
B 3pHB . . .... . .... . . . . • • 113 

1. TeMnepaTypa h pa^nyc Ha CBCTCmaTa o6jiacT. . .115 

2. II'feJiHa eHeprnH, *cohto H3jn>HBa praeHOTo k*bji6o. . 123 


5. Ocjxa6BaHe Ha CBeTJiHHHaTd eHepran npH npeMHHa- 

BaHero ft npe3 aTMOc<{>epaTa. . 132 

6. CBeTJlHHHH HMnyJTCHjj HpCCMCTHaTH C BKJUOHBaHC Ha 

ocjiaOBaHero Ha cbctjihhhoto jimchhc ot aTMOc^e- 
paTa . . . . / ^ . . . 149 


217 . ' 

; , » 

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 

* „ « Ct p- 

7. rOJieMHHa Ha CBCTJIHHHHH, HMIiyjIC £ 3aBHCHM0CT OT 

KajinStpa Ha aTOMHaia (BOflopoAHaTa) 6oM6a. . .153 

8. TojieMHHa Ha cbctjiHhhhh HMnyjic b o6jia*rao BpeMC 157 

r ji a b a V' II op »3 ana mo ^eicTBie aa cbctjihhhoto 
H 3JrbHBHHe UpH aTOMHKH B3pHB ■ 3BH|HTHH MepKH 
npoTHB Hero . . ' 161 

1. IXorjitmaHe Ha CBeTJiHHHaTa eHepraa 0T'pa3jiHHHHTc <4 

Tejia 162 

2. 06rapHHHH no a neftcTBueTO Ha cbctjihhhoto H3jn>H- 

BaHe ... ... . . . . . . . ... 173 . 

3. JJeftCTBHC Ha. CBeTJIHHHOTO H3JlMBaHC BT»pxy pa3JTHH- 

hh MaTcpHajm . ... . .. . . . . . ' .178- 

4. 3amHTa ot cbctjihhhoto H3JiMBaHC npH aTOMHHa 

B3pHB . . . . . . . . . . ..... 182 < 

IIpHjiOHceHHe. CnHctK na rjiaBHHTe h3tohhhhh > H 3 noji 3 y- 
BaHH npH pa 6oi&Ta,HaA CpopiypaTa „ Cbctjihhhoto H3JTbH- 
BaHC npH aTOMHHH B3pHB“ . . . . . .... £l5 



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 






CBETJIHHHO H3JTBHBAHE nPH ATOMHHH B3PHB 
ITpCBCJI OT pycKH Ut. B H T K O B 

Peflanrop : A. JJhmhtpob 
XyffO>KHHK: r. Map k ob 
X yfl. penaKTop : K. M^a ft c k h 
Tex. peA&KTop : Ct. M a b o b 
KopeKTop ' P. M n x ob a 

Jir-III 

4>opMgT: 16* ot 71/100 
THpa>K 5000 ena. 

JfrAeiia 3a new Ha 3. I. 1958 r. 

- Hsaxt. kojxk 8,48 newaH kojih 14,25 

nopvnca Xs 1280 Tex. noptHKa Na 612 
Uchs 3-40 JIB. 

ncMaTHnna Ha bochho ksahtcjictbo npH MHO 


Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 


4 


HAYHHO-nonyJlfiPHA BOEHHA BMBJIHOTEKA 

H3JIH30XA OT nEMATs 

JJe&CTBHe Ha pa^uoaKTHBHHTe jit>hh BT»pxy hobchi- 
khh opraHH3i>M — ot M. HI e h T a h o b. UeHa 2 jib. 

Abtopi>t Ha 6pomypaTa Ha nonyjiHpeH e3HK pa3Ka3Ba 
3a 6HOJiorHHHOTO AeircTBHe Ha paflHoaKTHBHHTe BemecTBa 
BBpxy opraHH3Ma Ha uoBeKa. ^ocra noApoOHO aBTopBT 
hh 3an03HaBa c npn3HauHTe Ha jn>qeBaTa OojiecT, npeA- 
na3BaHeTo ot Hen h jieKyBaHeTo h. KHHHcnaTa npeACTa- 
BJiHBa HHTepec 3 a m3cobhh HHTaTeji ocoSeHo naTo ce 
hm3 npcABHAj ne BceKH rpa>KAaHHH Ha cTpaHaTa TpnCjBa 
Aa HMa ejiev\eHTapHH no3HaHHH no achctbhcto Ha aTOM- 
hoto opi>>KHe h 3ainHTaTa ot Hero. 

ynpaBJieHHeTo Ha MauiHHHTe h MexaHH3MHTe ot 

pa3CTOHHHe OT K. KjieMCHTOB. npeBOA OT pyCKH. 

IJeHa 3,20 jib. 

B SpouiypaTa Ha nonyjiupeH e3HK ca ocBeTjieHH B*b- 
npocHTe no ynpaBJieHHeTo Ha MauiHHHTe h MexaHH3MHTe 
ot pa3CT0HHHe h nepcneKTHBHTe 3 a H3noji3yBaHeTo Ha toh 
cnocoS b 6-bAeme. npeACTaBJiHBa HHTepec 3a bcckh uh- 
TaTen. 

YuapHaTa BT>jiHa npn htomhhh B3pHB — ot A. JI e- 

O H T h e B H E. II e Tfp O B C K H. npeBOA OT pyCKH. 
UeHa 2,10 jib.. 

B OpomypaTa ce roBOpn 3 a o6pa3yBaHeTo Ha yuapHa 
BBJIHa npH aTOMHHH B3pHB, 3a OCHOBHHTe BCJIHHHHH, 
kohto xapaKTepH3HpaT yuapHaTa BT>3Ayuma BT»JiHa, 3 a pe- 
AOBHOTO h HepeAOBHOTo OTpa>«eHHe Ha yAapHHTe bbjihh 
h 3 a pa3pyuiHTejiHOTO hm AencTBHe, a Tana cbiuo h 3 a 
HauHHHTe 3 a 3auiHTa ot Bi,3AyuiHaTa yuapHa BBJiHa. 

BpomypaTa e npeAHa3HaueHa 3 a uiHpoK Kptr HHTaTe jih . 


3,40 jib. 
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B c6opHH*a ca noMccTeHH 217 3a^a4H h 2 u«- 
aocthm H3qHCJieHHs Ha juo6htc;ickh paAHonpeAa- 
BaTca k Aio^HTeJicKH pa AHonpneMHHK IloBeneTO 
ot 3aAa«iHTe ca peuieBH h camo caha mbaka 
sacT ot tax ca 6e3 peuiemie; oTroBopHTe Ha 
nocaeAHHTe ca AaaeHH b Kpaa Ha c6opHHKa. 

B saaaqHTe ca pa3rjieAaHH Bi>npocH ot caeA- 
HHTC OdaaCTH Ha paxlHOTeXHHKHTa : TpenTHlUH 
ap-brotic, aHTeHH, eaeKTpoMarHHTHH bv/ihh, eacKr 
TpoBaayyiiHH ypeAH, paAHonpeA&BaTeAH h 
paAHOnpHGMHHHH. C MHJIKH HaKAIOHCHHil BCHMKH 

aaAHHH ce pemaBaT c uctoahtc bsl eaeiieHTap- 
Haia uaTCMaTHKa. 

COopHHKvr e npcAHa3HaqeH 3a p8ahojiio6h- 

TCJIHTe, 3an03HaTH C OCHOBHHTe nOAO)KCHHJI Ha 

cAeKTpoTexHHicaTa h paAHOTexHHKaTa. 3aAa*iHTe 
ca noA6paHH c onieA Aa ce aaAQBOJiAT HHTepe- 
CHTe Ha paAHOAK>6HTeaHTe npH taxhatb npaK- 
THHecna pa6oTa. C6ppaHK > bT Morae Aa (h>Ae 
noae3Ho noiiaraao cbiUo h 3a paAHOMOHTbopn, 
paAHOTeXHHHH, yqCHBUH OT TeXHHKyMHTe H 
Apym MHTaTejuf, kohto ce KHTepecyaaT ot 
BbnpocHTe Ha paAHOTexHHKaTa. 
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npEflroBop 

Pa^HOTexHHMecKaTa Hayxa ce OBaaaaBa qpe3 H3yqaBaHe m 
TeopeTHMHHTe h noao*eHHH, qpea npaKTHqecKa paSoTa h eiccne- 
pHMCHTHpaHe c paannqHHTe paflHoanapaTypH h H3MepnTejiHH ypea* 
h qpe3 peiuaBaHe Ha 3aaaqH. 3a OBJiaflaBane Ha ochobhhtc Teope- 
thhhh noaoxeHHH Ha paflHOTexHHKaTa BceKH qnTaxe^ mojkc aa 
HawepH pa3Hoo6pa3Ha h 6oraTa no CbAtpataHHe TexHHqecKa jih- 
TepaTypa. Ci>mo Tana b pasjiHHHHTe yqe6HH 3aBeaeHHH, paano- 
flio6HTejiCKHTe KxyfiOBe h Ha apyrH MecTa aHec ca cbamfifitat 
SxaronpHflTHH M3TepnajiHH ycxoBHH 3a npaKTHqecKa pa6oTa. Xlo- 
cera o6aqe y Hac xuncBaine yqe6no nouara.no 3a peiuaBaHe a* 
paflHTexHHqecKH 3aaaqH. HacToaniHHT c6ophhk ot 3aaaqn mac 
aa 3ani>flHH Ta3H npa3HHHa. . . 

CCopHHK'bT e HaroaeH a a nojrayBa npeaHMHO paaHOJiio6HTeanTC. 
Toft Moxce aa 6i>ae nojieseH h 3a apyrH qHTaTejiH, kohto ce hq- 
TepecyBaT ot BinpocHTe Ha paanoTexHHKaTa. B Hero ca nouecTeHa 
aaaaqn ot ochobhhtc npHjioiKHH ofixacra Ha Ta3H Hayica. IloBeqeto 
ot 3aaaqHTe npeacTaB^HBaT peineHH o6pa3UH, a eaHa uaaKa qacr 
ca 6e3 pemeHHe. Ottobophtc Ha HepemeHirre 3aaaqu ca aaa eH M 
Ha xpaa Ha c6opHHKa. v . 

nopaaw orpaHHqeHHH o6eu Ha KHHraTa c noMecTeHHTe saaaqp 
ce HsacHBBaT npeanuHO ochobhhtc BtnpocH Ha paaHOTexHHkaxa 
h ce ocBeTJitiBaT Haft-cimecTBeHHTe crpaHH Ha HBJieHHHTa h npo- 
uecHTe b paaHOTexHHqecKHTe ycTpoftcTBa. ripn TOBa saaaqHTe ca 
noa6paHH c onnea aa MoraT aa ce peifiaBaT c MeToaHTe Ha eae* 
MeHTapHaTa MaTeiiaTHtc?. 3aT0Ba KHHraTa e aocTtraa 3a noaaV 
BaHe ot niHpoK Kptr qHTaTWItt h Ha nipso mhcto ot paaHOJp- 
CHTeaHTe. 

3a aa ce nojrayBa ycneniHO ot c6opHHKa, qHTaTexaT TpndBB 
npeaBapHTe^HO aa e 3ano3HaT c ochobhhtc 3aKOHOMepHOCTH. ga 
efleKTporexHHKaTa h aa HMa ao6pa TeopcmqHa noaroTOBKa no 
ocHOBHHTe BinpocH Ha paanoTexHHKaTa. 3a aa paa6epe qHTan eaHT 
no-xecHO 3aaaqHTe, b HaqaxoTO Ha bchkb raaBa ca aaaeBH ipop- 
MyjiHTe 3a ochobhhtc 33bhchmocth h ct>otbctbh KpawtH o6>icBe- 
hhh. Tpa6Ba aa ce H3TbKHe, qe hhoto ot 3aaaqHre ca CB'bpoaHH 
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c npaKTHKaTa Ha paAHoaio6HTe;iH. noconeH e MeTOA"bT 3a h3*ihc- 
jiHBaHe Ha P33/ihmhh ejie*ieHTH ot paaHonpneMHHHHTe h Ma^OMom- 
HHTe npejaBaTe^H, Karo nwiHMa nacT ot npHMepHTe ca H3 pa- 
AH0AK>6HTeacKHTe bi>/i hobh o 6 xb 3 th. riocoqeH e h onpocTeH MeTOfl 
3 a uhaoctho H3MHCJieHne Ha paAHOflio6HTe^CKH npeaaBaTeji h pa* 
aho^iio 6 htcackh npneMHHK. Bee c or/iea c6ophhkt>t aa 6-bae no- 
ae3HO npaKTHMecKO noMaraao 3a paAHOAioCHTeAH hhkoh ot 3aaa- 
qHTe ca B-bB (JjopMaTa Ha : caoBeceH Bbnpoc h oTroBOp etc c-bOT- 
BeTHO opacHeHHe (jinncBa hhcacho peiueHHe). 

ABTop'bT h HsaaTeacTBOTO yMOjiHBaT MHTaTeaHTe aa oTopaBHT 

CBOHTe KpHTHHHH CeAOKKH H Ijpenop'bKH AO H3A3TCACTBOTO, 3 a Aa 

6 i>AaT B 3 eTH noa BHHMaHHe npH eBeHTyaaHO hobo H 3 aaBaHe Ha 
c 6 opHHKa. 

Oktombph 1957 r. 

ABTop'bT 

V • ; " 


-Vi', 


9 
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A. TPEnTfllUH KPT>rOBE 
1. CBOBOAHO TPEI1TEHHE HA EAHHHHEH KPT>r 

j 

B TpenTHiuHH Kp-br Ha pnc. 1 ce cT>3aaBa cbo6oaho TperrreHHe 
aiea n'bpBOHa'iaJiHOTO 3apew,aaHe Ha KOHAeH3aTopa My ot npaBO- 
tokob H3TOHHHK. ,H,Be rviaBHH KaMecTBa xapaKTepH3HpaT cbo6oa- 



hoto TpenTeHne Ha Rptra: 1) to ce H3BbpiiiBa c eaHa tohho 
onpeaeaeHa co6cTBeHa lecTOTa 



/ 


l 

2n^LC 


( 1 ) 


a 


h 2) to e 3aTHXBamo. CTeneHTa Ha 3^THXBaHeT0 Ha npOweH- 
ahbhh tok b np-bra ce H3pa3HBa c viorapHTMHqHHH aeKpeMeHT, 
onpeaeaeH c <})0pMyjiHTe 

* 

8 = log* ^ = . . . log* HJirt S = nR^‘ (2) 


BpOHT Ha OTfleJIHHTe TpenTeHHH ao nb;iHOTO 3aTHXB3He Ha 
TpenTHUiHH npouec Mowe aa ce h3mhcjih c (JjopMyaaTa 

»=f* ' : (3) 
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IToHewe bchko OTflejiHO TpenTeHHe Tpae BpeMe ntJi- 

floro BpeMexpaeHe Ha 3aTHXBauiOTO TpenTeHHe me Stae 

t = nT. (4) 

, FIpH nocTeneHHOTO HapacTBane Ha aKTHBHOTO cinpoTHB^eHHe R 
6poHT Ha OTaejiHHTe n'K/iHH TpenTeHHH nocTeneHHO HaMaaaBa h 

npH KpHTHIHaTa CTOfi- 
H O C T Ha TOBa Cb npOTHBJieHHe 

Rtepum — 2 (5) 



TpenTeHHeTo CTaBa anepnoAHH- 
ho (pnc. 2); to e anepno- 
AHMHO H 3a R>R Kpum . 

HoSpoKanecTBeHOCTTa Ha 
TpenTHmHH Kp-w ce xapaKTe- 
•pH3Hpa c KaqtcTBeHHH (})aKTop Q h c peuHnpoqHaTa My BeaHMHHa 

d— Qt kohto ce Hapma Koe^mmeHT Ha 3aTHXBaHeTO. CtiUHTe ce 

H3BHCAHBaT C (J)OpMy/IHTe : 

0 = 2^ = <oi _R _R_ 

V R R H a 2nfL~(0L' ( 6 ) 

B-mhoboto ctnpoTHBAeHHe Z 0 Ha Kp-bra npeACTaBAasa otho- 
(peHHe Me*Ay MaiccHMajiHaTa cto8hoct Ha HanpeweHHeTO U M h 
M aKCHMaaHaTa ctohhoct I m Ha TOfca b npbra aa BpeMe eAHH ne- 
pHOA T. To ce onpe^e^n c (JjopMyjiaia 

7 Uh \L /( _ x 

z ° = TT = \c 0Ma - ( ? ) 

il’MJKHHaTa Ha B"bJiHaTa X, kohto Moxe Aa 6bAe H3ai>qeHa 
p npocTpaHCTBOTo BcaeACTBHe cbmecTByBaHe'TO Ha TpenTeHHe b 
K pbra, ce h3bhc.thb3 c cpopMyjiaTa 

1,884 \JZC. ( 8 ) 

B T«3H (JiopMy^a KanauHTerbT C ce B3eMa b nHKotpapaAH, 
HHAyKTHBHOCTTa L — B MHKpOXeHpH, a A"WIHCHHaTa Ha B-bAHaTa ce 
noAyiaBa b MeTpH. 

3aAaiH 

t EAeMeHTHTe Ha ahach TpenTHm np-br ca: 1=225 mkxh — 
= 0,000225 xh, C = 400 n$ - 0,0000000004 0 h /?= 10 oMa. 
JSfl ce onpeAejiaT T, AenpeMeHT-bT 8, Q-ipaKTOpvr, d-ipaKTop-bT, 
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KpHTHHHOTO CbFipOTHIWieHHe R K pum, BT>JIHOBOTO Cb II pOTHBJl CHH e Z 0 , H 

j'b/DKHHaTa Ha BiJiHaTa X. 

P e ui e h h e. a) CoCcTBeHaTa HecTora Ha TpenrawiiH Kpi>r e 
1 1 


/= 


2 it JLC 6,28 4 6,000225 . 0,0000000004 
1 


= 530 000 xu, = 530 kxu,. 


~ 6, 28. 0,01 5. 0,00002 

6 ) Bchko OTAe^HO TpenTeHHe ce H3pT>puiBa 3a npe»*e 

T = j = 530 1 QQ0 = 0,00000 1 9 ce« = 1,9 Mucetc. 

b) JTorapaTMHMHHHT AeKpeMeHT Ha Kpfera ce onpeae^H c (j)op- 
MyjiH 2: 

IT* / A nOAA/WlAA A 

0,041. 


8_„R^_3,14.10^ 


,0000000004 


000225 


r) KanecTBeHHHT (jjaKTop Ha Kpi>ra ce onpeAtA* c <jpopviym6: 

) 00 . 

10 


^ 2 nfL 6,28 . 530 000 . 0,000225 _ 74 o 


flocjieAHHHT pe3y^Tax noKaasa, qe MarHHTHaTa eHepniH b 6o- 
6»HaTa e 74,8 m>TH no-roAHMa ot H3jn>qeHaTa npe3 R toiiahhwi 
eHeprHH. 

<fcaKTOpT>T Ha 3aTHXB3HeTO 

= b = 7b = 0,013 = 1,33 0/ °- 

a) A'bAHCHHaTa Ha B^AHaTa, onpeAe^eHa c $opMyAa 8, e 
X= 1,884 VZC= 1,884 v/225. 400= 1,884. 15.20 = 555,2 M. 


e) BtaHOBOto 


cbnpoTHB/ieHHe e 


7 fl I 0,000225 
Z ° = \C~\ 0, 0000000004 


= 750 ojtra. 

*) KpHTHWOTO aKTHBHO CT»iipoTHBAeHHe Ha icpira e 

/?« P „„ = 2^| = 2Zo = 2.750=1500 omo. 

KoraTO 8 Kthbhoto cbnpoTHBJieHHe AOCTimte tbsh ctoAhoct, b 
K ptra He e bi>3mohcho Aa ce o6pa3yBa TpenTeHHe — kohacubb* 
ToptT ce pa3pex(Aa anepHOAHiuo (bhac pnc. 2). 
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2. Kaic me ce h3mchh co6cTBeHaTa qecTOTa Ha Fcptaa, ano na- 
paae;iHO Ha KOHneH3aTOpa C ce bk^iomh btoph KOHaeH3aiop ct>c 
c-biuHH KanapHTeT C = 400 ntp (pnc. 3, a)? 

PeuieHHe. FIpH ycnopeaHOTO cBi>p3BaHe Ha K0HaeH3aT0pHTe 
CTaBa y^BOHBaHe Ha Kpi>roBHH KanapHTer. CbraacHO (JjopMyaaTa 

n ^ H y flB05IBaHe Ha necTOTaTa f me ce iiohhxh 

v/2 = l,41 m>m CaeaoBaTeaHO HOBaTa coScTBeHa qecTOTa Ha Kpi>ra 
me 6-bae 

/ = 4= = = 376 000 xu, = 376 xxii. 

4 2 1,41 



L SL 

,- y W — i 


T C 


“'WW' 1 

6* 0 


3. Ksk me ce h3mchh co6cTBeHaTa qecTOTa Ha Kpi>ra, ano 
nbc;ieAOBaTe;iHO b Kp^ra ce bkjho^h HOBa HH^yKTHBHOCT Z, 2 , Tp« 
rn>TH no-ro/iHMa ot HHayKTHBHOCTTa Z,i = 225 mkxh (phc. 3,5)? 

PeuieHHe. 06maTa HHjjyKTHBHOCT L = L X + L 2 =225 + 3.225 = 
= 900 mkxh ce e yBejwqHJia 4 n-bTH. Cfle^OBajeJiHO c^iviacHO 

(J)opMy^aTa / = — 

2 ft 

f = ™ = 265 Kxti. 

4 . Ko/iko nMHH TpeirreHHH me ce H3Bi>pmaT b Kp’bra, aaae» 

b 3aaaqa 1, h kojiko BpeMe me Tpae TpenTejiHBHHT npouec ao 
ntaHQTO My 3aTHXBaHe? . 

P e m e h h e. BpoaT Ha TpenreHHHTa ce onpeaeaa c (JjopMyaa 3 : 


JLC 


qecTOTaTa me ce iiohhxch \J 4 = 2 m>TH : 



BpeMeTpaeHeTo Ha TpemeHHeTO cbraacHO 4>opMyaa 4 e 


t — tiT = 125 . 1,9 = 237,7 Mxcex = 0,24 Mcex (MHjmceKyHflH). 

i, 5. CBo6oaHOTO TpenTeHHe b Kp-bra Ha phc. 1 e o6yaiOBeHo ot 
H bpBOHaqaaHO HaTpynanaTa eHepraa b 3apeaeHHfl KoaaeH3aTop. Bt>3- 
mohcho ah e a« ce npoH3Beae TpenTeHHe b Kpira h no apyr Hamm ? 
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P e m e h h e. Bt.3mo)kho e h qpe 3 MarHHTHO B-b 36 yacaaHe (pwc. 4), 
npn aaTBapHHe h npeKtcBaHe Ha npaBOTOKOBaTa BepHra qpe 3 
icanm Kji ce noayqaBa H 3 MeHHiuo ce MarHHTHO noae, Koe-ro HHayn- 
THpa b 6 o 6 HHaTa Ha Kpi>ra eaeKTpoaBHwema cnaa, kohto 3 ape*aa 
KOH4eH3aTopa,H no-HaTan>K TpenTe^HBHHT npouecce HSBipuiBa no 

n03H3TH5I H3HHH. / 

6. Kan MO*e aa ce OHaraean 3aTHXBamHHT npoMeHaHB tok Ha 
cBoCoflHOTO TpenTeHHe Ha Kpi>ra c noMomTa Ha ocumiorpacj) ? 



Phc. 4 Phc. 5 

P e in e h h e. rioHewe cboSoahoto TpenTeHHe Tpae H3B'bHpeaHO- 
KpaTKO BpeMe, to He MO*e a a octbbh 3a6eae)KHMa caeaa" B-bpxy 
eKpaHa Ha ocuHaorpa<j)a. 3a TOBa e Heo6xoaHMO b Kpi>ra aa ce 
npoH3Bexcaa MHOroKpaTHo (HenpeK'bCHaTo) nope anna ot cbo 6 oahh 
33THXBamn TpenTeHHH. 3a neaTa Moxte aa ce ynoTpe6H cxeMaTa 
Ha phc. 5: Meatny Kp^ra h npaBOTOKOBHH h 3 tohhhk ce BKaioqBa 
nepHOflHMeH npeKi>CBaq (BH6paTop) c Ha3HaqeHHe npe3 onpeaeaeHH 
HHTepBa^iH ot BpeMe aa H 3 npama npaBOTOKOBH BT>36yjKaainH hm- 
nyacH ki>m Kpira. noBTapniuHTe ce npea TaKHBa HHTepBaan 3a- 
THXBaliiH TpenTeHHH ocTaBaT eaHa TpaftHa HeH3<ie3Bama caeaa Ha 
eaHO eaHHCTBeHO 3aTHXBaino TpenTeHHe Bipxy eKpaHa Ha ocuh- 
aorpa4>a (pa36Hpa ce, 3a noayqaBaHe Ha HenoaBH*eH o6pa3 e 
HeoBxoaHMO a a ce nocTHme cbOTBeTHa chhxpohh 33 iihh). 

7. Ra ce onpeaean aorapHTMHqHHHT aeKpeMeHT 6 Ha aaaen 
TpenTHiu Kp-br c noMomTa Ha rpa(j)HqecKOTO H3o6paaceHHe Ha cbo- 
6oaHOTO My TpenTeHHe BT>pxy eKpaHa Ha ocnHaorpa<J>a (pnc. 1). 

P e in e h h e. Meacay aBe ebceaHH aMnaHTyan A h I 2 cbmecT- 

ByBa pa 3 aHKaTa A/ = A — / 2 . Ot onpeaeaeHHeTO Ha aorapHTMHHHHH 
aenpeMeHT (tJ)opMyaa 2) caeasa, qe no-MaaKaTa aMnaHTyaa U 
Moace aa ce npeacTaBH Karo npoH 3 BeaeHHe ot npeainecTByBamaTa 
aMnaHTyaa A h CTeneHTa e~ 3 . CaeaoBaTeaHO 

A/=A - /j-A-A • e - 4 = A (1 -e-*). 


& 
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IloHeace jxeKpeMeHT'bT 8 e TBT>pAe Ma/iKa BejiHHHHa, CTeneHTa 
■e~ 3 e qacao TBT>pjne 6ah3ko ao 1, ho no-Ma^KO ot 1. £oKa3Ba 
ce, ne npH m>pBO npnS^HXceHHe pa3AHK3Ta 1 — e~ s ce paBHHBa Ha 
-caMHH aorapHTMHHeH AeicpeMeHT : 1 — e~ d = 8. OTTyK caeABa 3 a- 

BHCHMOCTTa : 


A / = ( 1 — e~ 3 ) = /j . 6. 


Ot nocjieAHaTa 33 bhchmoct HaMHpaMe 
pHTMHHHHH ACKpeMeHT : 



h roAeMHHaTa Ha aora- 

( 9 ) 


FIoHeHce cnopeA AHarpaMaTa Ha pnc. 1 OTHOineHHeTO -p ce 
paBHHBa Ha 0,2, caeAsa, He h C3mhht AeKpeMeHT 8 HMa ctohhoct 0,2. 

3a6ejiexcica. BxcoicoKaqecTBeHHTe TpenrauiH Kpircme, ynoTpe6«BaHH b 
paAHoanapaiypHre, hmht He3HaiHTejieH aeKpeueHT — - 8 0,01. 

8. Kp-broBere b pa3rvieAaHHTe no rope saAaqn HMaT bhcokh 
■ coScTBeHH necTOTH, 3amoTo ejieMeHTHTe hm L h C ca He 3 HanH- 
TeJiHH. Hhckh (3ByKOB«) HecTOTH MoraT Aa ce noaynaT c TpenTH- 
iuh Kp-broBe c rojieMH HHAyKTHBHOCTH (HopMa^Ho 6o6hhhtc ca c 
Hce<ne 3 HH c-bpueBHHH) h roAeMH KanauHTeTH. Jla ce onpeAeAH qe- 
CTOTaTa Ha Kptra, ano L == 64 xh h C= 10 000 n<p = 0,00000001 <p. 

P e in e h h e. 

/=— 4= = , 1 200 xu. 

2 nsJLC 6,28 <J 64.0,00000001 


9. PaAHoaioSHTen Hua KOHAeH 3 arop c KanapHTeT 300 tip. Ct»- 
iuhht xceaae Aa ch npnroTBH Kpir, HacTpoeH Ha qecTOTaTa Ha 
HauHOHaaHHH paAHonpeAaBaTeA „Xphcto Botcb* / = 827 kxu ,. 
KaKBa HHAyKTHBHOCT TpadBa Aa HMa 6o6HHaTa ? 

PemeHHe. CToflflocTTa Ha L ce onpeAeAH c (jiopMyjia 1, 
Kaio cbtuaTa ce noBAura b KBaApaTHa creneH : 

n — L_ 

J (2nj *LC ’ 

OTKT>AeTO 


1 = 


1 


1 


/ J .(2 ic) 3 C 827 000 s . 6,28 a . 0,0000000003 


=0,000122 xh=\22mkxh.. 


10. PaAHOAK)6HTeA CH CTpOH TpenTHIH, Kp-br 3a npHeMHHK, Ha- 
CTpoeH Ha B"bJiHa X = 42,86 m. KaKi>B KanapHTeT TpadBa Aa HMa 
KpirtT, ano 6o6nHaTa HMa L = \0 mkxh = 0,00001 jch? 
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P e in e h h e. KanaiiHTerbT ce onpeAexa c ypaBHeHH^ 8, KoeTO 
ce noBAnra b KBaapaT: 

X 2 = 1,884 2 £C, 

otkiacto 

^ X* _ 42,86* _ C1 q ^ 

1,884*. 10 1,884*. 10 01,0 n( P" 


11 . Koako HaBHBKH Tpa6Ba Aa HMa 6o6nHara ot 3aAana 10, 
aKo th e eAHocnoHHa, AtAxcHHaTa fi e l = 1,5 cm, a cpeflHHHT 
paflHyc r — 0,5 cm (pHC. 6, a). 


t 



6 


Phc. 6 


P e iii e h h e. BpoaT Ha HaBHBKHTe w 3a 6p6hhh, ynoTpeOHBaHH 
b npHeuHHUHTe, ce onpeAeAH c 4)opMyxaTa 


L 


r* a»* 

2,54 (9 r+ 10/)’ 


oTKiaeTo 


w = 


4 


2,54 X (9 r + 10 /) 
/* 


/2, 54. 10(9.0, 5+ 10.1,5) 
V 0,5* 


( 10 ) 

= 44. 


12 . Koako HaBHBKH TpnCBa a a HMa 6 o 6 nHaTa ot aaAa^a 9, 
ano Tfl e MHoroc/ioHHa, AixxcHHaTa He / = 1,5 cm, cpeAHHHT 
paAHyc r = 1 cm, a Ae6eAHHaTa t = 0,5 cm (pwc. 6, 6). 

P e m e h h e. Bpoirr Ha HaBHBKHTe Ha MHorocAOHHaTa 6o6uaa 
ce onpeAeAH c ^opMyAata 


. 0,315 r*a>* 

^ (6r + 9/ + 10/) ’ 

OTKIAeTO 

. /M67+97+W) _ . /122(6 + 13,5 + 5) 
W \ 0,315.r* V 0,315 . 1 


99. 


01 ) 


13 . Koako roAAMo e 3 kthbhoto CT>npoTHBAeHHe R Ha Kp-bra, 
0KO Q 4>aKTOp-bT My e 100, HHAyKTHBHOCTTa L = 200 MKXH, Ka- 
napHTeTbT C = 556 rufi ? 
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14. AwnaHTyaaTa U M Ha HanpeaceHHeTO b Kptra e 20 e. 
Koako rojiHMa e aMiwiHTyAaTa I M Ha npoMeHAHBHH tok b KpT>ra, 
ano L — 450 mkxh h C = 800 tip ? (yirbTBaHe: Aa ce H3noA3yBa 
4>opMyaa 7). 

15. KoH.aeH3aTopT>T na TpenTHuiHH Kptr e bt>ptsjw ce (c npo- 
MeH/iHB KanauHTeT). Koako m>TH ce npoMeHH coOcTBeHaTa qecTOTa 
Ha Kpira, ano iipH OTBopeH poTop mhhhm3ahhht KanapHTeT e 
C muh = 40 tip, a npn 33TBopeH poTop MaKCHMajiHHHT KanauHTeT e 

C Matte = <^60 tip ? 

2. CBOBOAHO TPEI1TEHHE HA CBT>P3AHHTE KPlfOBE 


Koe<J)HUHeHTT.T Ha CBpT> 3 KaTa npH HHAyKTHBHO CBT>p 3 aHHTe 
Kpi>roBe (pwe 7, a) ce onpeAeAH c (J)opMy^aTa 


M Af 

Mmokc ' 


( 12 > 


KT>fleTO M e KOe(})HUHeHT'bT Ha HHAyKTHBHOCTTa, 3aBHCem OT 
B 33 HMHOTO pa 3 noAOHceHHe Ha ABeTe 6 o 6 hhh. 


M 


C, 


L, L, 
a 


T « 



Phc. 7 

npH BT>Tpe£UHa KanaUHTHBHa BpT>3Ka (pHC 7, (5) KOe(J)HaHeHT'bT /c 
ce onpe.zie.aH c <J)opMyjiaTa ^ 

K = Vt c, + C\, -)(4+ C„ s ) ’ 

a npH BtHuiHa KanaUHTHBHa Bp-b3Ka (phc. 7, e) cbiuHHT Koe<J>H- 
UHeHT k ce onpeAeAH c H 3 pa 3 a 

rc=* , — . C14) 

v'(Q + C Xta )(C a + Cj.j) 

npH CHAHa BpT>3Ka k BtB BceKH Kp-br ce cbSAaBaT Aee Tpen- 
TeHHH C HeCTOTH 


fl 


fo 


•Jl +K 


h h = 


fo 




(14 a) 


KtAeTO / 0 e co 6 cTBeH 3 Ta wecTOTa Ha Kp-brOBete. 
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3aAaiH 


16. JX Ba hhavkthbho CBtp3aHH icp^ra cnopea pnc 7, a hmst 
£, = 225 mkxh h Zj = 900 mkxh; Koe^HuneHT-bT Ha B3aHMOHHayK- 
Uhh Me«ny ABeTe 6 o6hhh £, h Z 2 e /W = 45 mkxh. A a ce onpe- 

AeaH Koecj)HUneHT - bT Ha CBpT>3KaTa «. 

PemeHHe. CbraacHO (J)opMyaa 12 Koe<|)nuHe htt>t 


v/L, L, \j2'2b . 900 


17. flsaTa CBi*p3aHH Kptra cnopea phc. 7,6 h 7, a hmbt Ka- 
nauHTeTH C, = C 2 = 100ng6. Aa ce onpeAeaa Koe^mmeHrbT k 
npw KanauHTeT 3 a CBpb 3 Ka C ,, 2 = IO/ 256 . 

P e iu e h h e. 3a CBbp 3 aHHTe KpbroBe cnopej cxeMaTa Ha phc. 
7, 6 KoecJiHUHeHT'bT k ebraacho (JjopMyaa 13 e 

I 100 . 100 AQ ' 

K ~\ (100+ 10H100+ 10; 

Koe<J)HUHeHT*bT Ha CBpb3Ka k npa cxeMaTa Ha pHC. 7, a ct* 
raacHO <J>opMyaa 14 e 


K — 


10 

v/(10U + 10)(100+ 10) 


0,09. 


18. Kan me ce h3mchh Koe^mmeHT-bT Ha cBpi> 3 Ka k npw Kpb- 
roBere ot 3aAaqa 17, a«o KanaimTeTbT 3 a CBp-b3Ka C ,. 2 ce HaMaaH 
ABa nbTH, a hmchho C ,, 2 = 5n0. 

PemeHHe. ObraacHO (j)opMyaa 13 npn HaMaasBaHe Ha C „ 2 
Koe<J)HuneHTbT k me nopacHe, a cbraacHo (popMyaa 14 cbm,HHT 
Koe<J)HUHeHT me ce HaMaaH. 

npn cxeMaTa Ha pnc. 7,6 Koe<J)HUHeHTbT k “^josTIos 


5 

npn cxeMaTa Ha pHC.7,a k = -^===== = 0,0o. 

YBeaHqaBaHeTO CTeneHTa Ha CBpb3KaTa b m>pBHH caynaft ce 
o 6 flCHHBa c noAaBaHe Ha noroaHMa nacT ot HanpexceHHeTO Ha 
eAHHHfl Kpbr b ApyrHH, a OTcaa 6 BaHeTO h BbB btophh caynafl ce 
o 6 flCH 3 Ba c HaMaaHBaHeTO Ha TOKa, npeMHHaBam ot cahhhh b 
ApyrHH Kpbr. 

19. KaKBH MecTOTH /, H / 2 ce noayqaBaT b pe3yaTaT Ha cabp- 
3 B 8 HeTO Ha ABa npbra c-bc codcTBeHa MecTOTa / 0 = 1 000 000 xu, 
h KaKBa e qecTOTaTa Ha eaeKTpHiecKOTO 6HeHe, aico K = 0,1. 


♦ 
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P e in e h h e. CtrnacHO $opMy;iH 1 4 


. fi 


$f2§J-w«oo*,iA- 


1000 000 

vr=oj 


= 1 052 800jc^. 


HecTOTaia Ha 6HeHeTO /<y=/ 2 — /i = 1,052,800 — 952 400 = 
= 100400 jw(. 

20. Ko^ko nvuma e HHnyKTHBHOCTTa L 2 Ha btophh CBtp 3 aH 
K pi>r OT PHC. 7, a, aico L x = 200 mkxk, k = 0,02 h M = 4 mkxh ? 


3. F10CJIE.210BATEJ1EH TPEflTflLU KPT>r 

TpenTHiuHHT Kptr Ha pnc. 8, a e bkaioich nocJienoBaTejiHO 
KtM IipOMeH^IHBOTOKOBHH TeHepaTOp, KOHTO HM3 e. fl. C E. 3a 
rcHCpaTopa KptrtT npe.acTaB.iHBa kom n.ieKCHO CbnpoTHBaeHHe. 

Z- v /R. + (2«/i_^ > (15> 

KoeTO npn pe30HaHc cTaBa paBHo Ha aKTHBHoro ctnpoTHBjieHHe 

Z P e,=R. (16) 

fopHHTe 33BHCHMOCTH Ca H3pa3eHH rpat^HqeCKH Ha PHC. 8 , 6 . 



Tokt>t, npoTHHam npe3 Kpbra, e ctmeBpeMeHHO h reHepaTO- 
peH TOK h ce onpeaejiH etc 3aK0aa Ha Om: 

/ = § h 1 „„=%.* (17). 

fleeTe BeaHHHHH- — HMneaaHCtT Z h TOKtT 7, ca hcctotho 
33BHCHMH BeJIHHHHH ; TOB3 Ce BHHCfla H OT pe30H3HCHHT€ KpHBH Ha 
PHC. 9, a. 


* BiTpeiuHoio CbnpoTHBJicHHe na reHepatopa e 0. 
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Pe30HaHCHaTa qecTOTa ce paBHHBa Ha co6cTBeHaTa qecTOTa. 
Ha Kp"bra h ce h3mhcahb3 c 4>opMyjia 1. flpH pe30HaHc b npaH- 
maxa Ha 6o6HHaTa h b Kpanm,aTa Ha K0HfleH3aT0pa ce ci>3AaBa 



Phc* 9 

CBp’bXHanpeweHHe U L = U 0 KoeTO e Q m»TH no-roA3MO ot re- 
HepaTOpHOTO HanpeMcenne 

U l =U c = QE ■ W 

<PopMaTa Ha pe30HaHCHaTa KpHBa saBHCH ot /?; c yBejnmBaHe 
Ha R KpHBaia CTaBa no-T'bna (pnc 9,6). Ot pe30HaHCHaTa KpHBai 



Phc. 10 

MO%e aa ce onpeaejm HiHpoHHHaTa Ha nponycKanaTa hcctoth® 
xeHTa — onpeneAH ce ot npece«?HHTe tomkh a h 6 ha pe30HaHCHa- 
Ta KpHBa c xopH30HTaJiH8Ta npaBa, nponapaHa Ha hhbo 70 ®/o- 

OT CTOfiHOCTTa Ha MaKCHMaJIHHfl (pe30H3HCHHH) TOK (pHC. 10).- 

15 - 
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CtmaTa necTOTHa nponycKaTeaHOCT Mowe «a ce onpeueAH h c 
4>opMyaaTa 

a- f __ fp‘3 ■ p630Ha HCHaTa qecTOTa , ] Q . 

^ Q Koe(j)HiiHeHia Ha ao6poKaMecTBeHocT * 

Ot peaOHaHCHaTa KpHBa Ha Kpi>ra Moace Aa ce onpeaejm h 
< 5'(J)aKTop'bT, aKO no a6cuncHaTa oc Ha pHC. 10 ca HaHeceHH ctoA- 
aocTHTe Ha KanauHTeTa C, c koAto KOHAeH 3 aToptT ce HacTpofiBa: 

«- 2 C = ■ (SO) 

B nocaeAHaTa 4>opMyjia C pe3 e ctoAhoctt 3 Ha KanauHTeTa, 
npn KOflTO ce noayqaBa pe30Hanc b Kpi>ra, aA C e yBeAHnaBaHeTO 
hah HaMaaaBaHeTO Ha KanauHTeTa ao noayqaBaHe b Kpi>ra tok, 
koAto npeucTaBAHBa 70 % = 0,7 ot pe30H3HCHHH tok I pea . 

3auaHH 

21. Kp-bn/r ot sauaqa 1 (£ = 225 mkxh, C=400n <f> h /? = 

= 10 omo) e CBT>p3aH nocaeAOBaTeaHO kt>m reHepaTop c e. a. c. 

E=\8H HHUIOHCHO BVTpeUJHO CbnpOTMBACHHe 0. KOAKO 

toahm e HMneAaHc-bT Ha Kptra Z h K3kt>b tok npoTHMa npe 3 
aero, aao qecTOTaTa Ha reHeparopa /= 500 kxu, = 500 000 xu, ? 

KaKBa e CToAHOCTTa aa peaoHaHCHHH tok h roAeMHHaTa Ha CBpix* 
HanpeateHHeTO U L ? 

P e m e h h e. CnopeA 3aAaua 1 HHAyKTHBHocTTa L = 225 mkxh, 
KanauHTeTi>T C = 400«# h 7?= 10 OMa. HMneAaHCbT Z 3 a /= ' 

= 500 kxu c-braacHO (JropMyAa 15 e 

Z = J 10 2 + (6,28.500000.0,000225 — g- 00 „ 1 • — — IV- 

> t ^ V , J 6, 28. 500 000.0, 0000000004 ) 

= yj 10 2 + (708 — 795) 2 = y/lOO + 87 2 = 87,6 OMa. 

Tokt>t 1 cbraacHO <J)opMyAa 17 e 

/ = § = g^g = 0,011 a = 1 1 mu. 

CToAHOCTTa Ha pe30HaHCHHH tok cnopeA <l>opMyAa 17 e 
E l- 

l pea = £ = jq = 0, 1 CL = 100 MO. 

B 3tfAaua 1 ce h3hhcah Koe<J)HUHeHTT»T Ha Ao6poKauecTBeHOCT 
Q — 74,8 (bhmc CTp. 7). CaeAOBaTejiHO CBpT.xHanpe*eHHeTO we CtAe 

U L = Q . £ = 74,8 . 1 = 74,8 s. 
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22. KaKBa qecroTHa JieHTa nponycna nocneAOBaTeflHHHT Kp-br 
ot 3aAana 21 h KaK me ce h 3 mchh th, aKO aKTHBHOTO CT>npoTHB- 
jieHHe ce HaMajm Ha 5 OMa ? 

PeuieHHe. OuviacHO <J)opMyjia 19 

bf= f £ = 5 ^~- = 70,80 xn^l kxv,. 

rioHewe npH naMa^HBaHe Ha R flBa ntTH Q • c})aKTOp'bT ct>- 
r^acHO (JiopMy^a 6 ce yBejinqaBa a B a m>TH, Q' = 74,8-2 = 149,6, 
uiHpoHHHaTa Ha HecTOTHaTa nponycKaTejmocT ce HaMa-nHBa Cbmo 
ABa ni>TH: 

A / =§ = = 3540 xu, =3,54 kxu,. 

23. AHTeHaia Ha eflHH paAHOnpHeMHHK e CB-bpsaHa HHAyKTHBHO 
c bxoahhh TpenTHm Kp-br cbrnacHO pac. 1 1 , a. Kpbr-bT e Ha* 


Y 



O 


Phc. 11 


cTpoeH Ha npeAaBaTe^H b Xphcto Bot€b“ c necTOTa /=827 nxq, 
CnopeA 3 aaa>ia 9-Ta HHAy kthbhoctt3 Ha Kp-bra e Z. = 122 mkxh. 
KaKBO HanpeateHHe ce nojiyqaBa Meacay poropa h CTaTopa Ha Bbp- 
thiuhh ce KOHAeH33Top C, ano aKTHBHOTO (aaryfiHOTo) cbnpoTHB- „ 
fleHHe Ha Kp-bra e R = 6 omo h aKO aHTeHaTa HHAyKTHpa b 6o- 
6HHaTa efleKTpoABHwema cans E= 10 mkb = 0,00001 a? 

PeuieHHe. Bxoahhht Kp-br Ha paAHonpneMHHKa c HHAyKTH- 
paHaTa e. a. c. e paBHOCToeH Ha nocjieAOBaTeaHHH TpenTHm Kp-br 
Ha pHC 11. tf. rioHewe Kp-br-bT e HacTpoeH b pe3onaHC c 
npeAaBaTejiH, MewAy poropa h CTaTopa Ha KOHAeH3aTOpa My ce 
Cb3AaBa cBpbXHanpeJKeHHe U c = QE. 

KaqecTBeHHHT 4>aKTOp Ha Kpbra e 


n 2 nfL 6,28 . 827 000 .0,000122 _ 634 
^—R~- 6 ”« 


105,6. 


2 3iAa<iH no psahotcxhhka 
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CflejtoBaTejmo b Kpi>ra me ce ctaaaae cBptxHanpeweHHe 
Uc — Q.E= 1 05,6 . 1 0 = 1 056 mkb (MmcpoBO-nra) t= 1 ,056 mo 
(MHJIHBtMTa). 

24. TpenTHmHHT Kptr ot aaJiaqH 21 h 22 ce BKmoqBa kt>m 
reHepaTop c MHoro rwiHMO bkthbho B'bTpeiuHo c'bnpoTHB./ieHHe, 
Han P* /?, = 1000 OM'IIIe ce no^yqw mi CBp'hXHanpoKeHHe b Kpi>ra 

h K3KBO me 6i>jie oqepTaHHeTo Ha pe30HaHCHaTa KpnBa? 

O t r o b o p. Bi>TpetiiHOTo cl>npOTHB^eHHe Ha reHepaTopa ce 
HBHBa noc^6^o6aTe^Ho &k;noqeHo kt>m aktHBHOTO C'bnpoTHBJieHtte 
Ha kp*bra /?; c^e^OBaTejiHo oflmoTO bkthbho c*bnpoTHBJieHHe Ha 
UH^aTa ejieKTpHMecKa Bepnra me ce paBHHBa Ha c6opa k + /?,= 
= 10 + 1000== 1010 omcl {nm 5-f* 1000= 1005 omCl 3a KpT>ra ot 
3a ^ aqa 22). ripn TaKOBa rwinuo aKTHBHo c'bnpoTHBjieHHe Q-d>aK- 

^'ao°ooT^ 1 :, np " / - 630000 ** " i “ 226 
V JoTo —0,7. CTaBa hcho, qe Banpe*eHHefo b 

6o6nHaTa (a ctmo h b KOHfleH3aTopa) me dime no-Ma^KO ot eaeK- 
TpoflBHMtemaTa cn/ia Ha reHepaTopa: 

U l = U t =QE= 0,7 . 1 = 0,7 e, 

nopa,zm KoeTo b to3h aiyqaft He Mowe aa ce no/iyqH CBptxHa- 
' npexceHHe. nopami MHoro rojisMOTO 3kthbho ctnpoTHB;ieHHe Ha 
BepwraTa pe30H3HCHHTe KpHBH Ha Z h / HHMa aa hm 3 t onepTa- 
HHeTO, nocoqeHo Ha pnc. 9 h 10, a me 6t,naT ch^ho saTtneHH. 

25. Kan TpaSBa na ce H3Mep« CBptxHanpeweHHeTO K = 74,8« 
KoeTo ce no^yqaBa b 6o6nHaTa L Ha pnc. 8, a? 

OTTOBOp. C JlaMilOB BOJITMep, KOfiTO HM3 H3BbHpeflH0 romMo 
BtfjpemHo cbnpoTHBJieHHe h e BfoifoqeH napa.ne.tfHo Ha 6o6HHaTa L. 

26. BwcoKOMecTOTeH renepaTop c ft = Oa£=5« ct3flaBa 

mpe3 nacTpoeHHH b pe30HaHc rtoc^eaoBaTeJieH TpenTam Kptr tok 
I p = 0,5 aMnepa. Ko^ko roanMO e aicfBBHOto ctnpoTHB.tfeHHe R Ha 
Kptra ? , - 

2^. C JiaMnoB BOJiTMep e HSMepeHO CBptxHanpeaceHHe b Kptro- 
bhh KOHAeH3aTop U c = 100 a, a b no^tiocHTe Ha reHepaTopa — 
HanpexceHHeTO E=2e. Akthbhoto cbnpoTHB^eHHe Ha Kptra e 
/?=15 OMa, a KanapHTeT-bT C = 300 n<p. KaKBa e qecTOTaTa / Ha 
reHepaTopa h ko^ko rojiHMa e HHayKTHBHocTTa £ m Kptra ? ’ 

28. MecTOTHaTa nponycKaxe^HocT Ha earni TpenTam Kptr e 
A/=10 tcxif, pe30HaHCHaTa qecTOTa /= 1000 kxu,, a HHayKTHB- 
HocTTa L = 200 mkxh. Ko/iko roaeMH ca R a C Ha Kptra ? 
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4. flAPAJlEJlEH rPEflTflIU KPT»r 


napa^e^HHHT TpenTHiu Kp-br Ha pac. 12, a HMa pe30HaHCHH 
kdhbh Ha HMneaaHca Z h Ha reHepatopHHH tok 4 „ (pnc. 12, 0), 
tohho o6patHH no oneptaHHe Ha cbmate kphbh Ha nocflenoBareji- 



hhh TpenTHiu Kp-br Ha pnc. 9 ,a. ripn pe30HaHC HMnejaHCbT Ha 
napajie^HHH Kpbr e Haft-rojiHM h HMa ctohhoct Z p = a reHe- 
paTOpHHHT . (B-bHIlIHHHT) TOK 3a pe30HaHCHaTa MCCTOTa e HaH-ManbK 

Ipt3= R^zr p ' (21 ^ 
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KptroBHHT tok (TpenTHmHHT TOK BT>Tpe b Kp-bra) e Q rn>TH 
no-rojiHM ot reHepaTOpHHH : 

4 ip — Imp — Ql pea- ( 22 ) 

KoraTO B-bTpeuiHOTO C'bnpoTHB.aeHHe Ha renepaiopa e mhoto- 
KpaTHO no-ro^HMO ot pe30HaHCHHH HMneflaHC Z p = ~ Ha Kp-bra, 
pe30HaHCHaTa KpHBa Ha Tona Hua ejBa 3a6eae)KHM MHHHMyM 



(pHC. 13); pe30HaHCHaTa KpHBa Ha nojiiocHOTO HanpexceHHe, HanpoTHB 
HMa hcho H3pa3eH MaKCHMyM (pnc, 1 3); iioao6ho e h onepTaHHeTO 
Ha pe30HaHCHaTa KpHBa Ha Kp-broBHH tok l Kp . Bhcokohcctothh re- 
HcpaTopH c i'ojihmo BT»TpeuiHO cbnpoTHBJieHHe ca paAHOJiaMiiHTe, 
ocofieHO neHTojiHTe b pwkhm Ha ycHJiBaHe. 

Pe30HaHCHHHT HMneflaHC Zp e Q m>TH no-mnfiM ot HHjxyK- 
thbhoto c"bnpoTHBjieHne Ha 6o6nHaTa (hjih KanauHTHBHOTO ctnpo- 
THB.ieHne Ha KOHjeH3aTopa) h Q 2 m>TH no roaaM ot aKTHBHOTO 
CT>npoTHBaeHHe Ha Kpi>ra: 

Z P = Q.X L =Q2nfL; (23) 

Z P = Q 2 R- (23 a) 

UlHpoqHHaTa Ha nponycnaHaTa qecTOTHa JieHTa ce onpeAe^H c 
4>op»*y^aTa 

v -%['+%)■ < 2 <> 
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OcBeH flaflemia Ha pHC. 12, a napaJieaeH Tpeirram Kp-br b pa- 
flHonpeaaBaTe^HaTa h paanofipneMHa TexHHKa ce ynoTpedflBaT cxcmh 
Ha napa.ne;iHH TpenTamn Kp-broBe, npn kohto eanH ot KaoHOBeTe 
HMa ABa peaKTHBHH eaeMeHTH L h C: Kp-br-bT ot pnc. 12, e hmb 
aBe HHayKTHBHOcra L\ h Li, nocaeaoBaTeaHO BKaiOHeHH noMeacay 
ch, a Kp'br'bT Ha pHC. 12,2 e c aBa KanauHTeTa Q h C 2 , cbiuo 
nocaeaoBaTeaHO cB-bp3aHH noMeacay ch. CoScTBeHaTa necTOTa Ha 
up-bra (pe30HaHCHa 3a reHepaiopa) Ha pnc. 12, a ce onpeaeaa c 
<J>opMyaaTa 

^ = 2wlzr+%y^’ 25 ^ 


a cbmaTa ^cctoth Ha icp^ra Ha pnc. 12, z — c <J)OpMy;iaTa 


fp— 


\ l 


n 



£1 c* 
c 2 + c 7 


(25 a) 


PeaoHaHCHHHT HMrieflaHC Ha icp'bra Ha pnc. 12, 8 ce 
c (JjopMyjiara 


7 _ l i+a* / 


L 

RC 



H3'JHOIHBa: 

% . 

(256) 


ictaeTO L = L t +L2 h R=*Ri + Rr • 

Cbiuhat HMneaaHC Ha Kp-bra Ha pnc. 12, 2 ce onpeaeaa c 

(jjopMyxaTa 

^ C 1 . Cj 
KT»aeTO C = c + gr . 

Ot noc^eaHHTe 5 «Be <J)opMyxH ce bhhum, He Kp-broBeTe Ha 
pnc. 12, a h 12,2, CB-bp3aHH c reHepaTopa npe3 tohkhtc 6 h e, 
hmht no-Max-bK pe30H8HceH HMneflaHC b cpaBHeHHe c Kp-bra Ha 
pnc. 12, a, CBT>p3aH c reHeparopa npe3 TOHKH-re a n 6. 

3aAawH 

29. TpenTHiUHHT Kp-br ot 3aaaqa 21 c eaeMeHTH L = 225 mxxh 
C = 400 np h R— 10 oMa e BKaioqeH napaaeaHO kbm reHepaTop 
c eaeKTpoaBHJKeuta cnaa E = 100 8 h B-bTpeiuHO c-bnpoTHBaeHtre 
/?,=43 750 OMa. JX& ce onpeaean: a) pe30HaHCHHHT HMneaaac; 
6) reHepaTOpHHHT tok npn pe30HaHC l p;a ; b) KpbroBHHT pe30HaHceH 
TOK I K p. pea ; r) noaiocHOTO Hanpe*eHHe U npa pe30Haac (Q-<j)aK- 
Top-bT e 74,8). 


__L '(£. V 


(25b) 


2) 

\ 
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P e m e h m e. 

a) Pe30H3HCHHflT HMneaaHC Z p =^-q = 

0,000225 _ e fi OCA 

~ 10 . 0,0000000004 ~ 0b 0Ma ‘ 

6) FeHepaTopHHHT tok ci>rjiacHo (jiopMyjia 21 e 

r_E 100 aaa, . i 

Vs Ri + Zp 43 750 + 56 250 ~ U,UU1 a ~ 1 Ha ' 

b) KpiroBHAT pe30HaHceH tok cirviacHO (jiopMyjia 22 e 

hp-p = Q . I pea * 74,8 . 1 =*74,8 MU. 

r) IlojiiocHOTo HanpexceHue Ha reHepaTopa e 

U — E — I pe3 R i= = 100 - 0,001.43 750 = 100 - 43,75 =56, 25 e. 

30. KOJIKO m»TH HHflyKTHBHOTO CT>npOTHBJieHHC Ha 6o6HH3Ta e 
nO-HWIHMO OT aKTHBHOTO R H KOJIKO ITbTH CbllJOTO HEflyKTHBHO 
cbnpoTHBJieHHe e no-MajiKo ot pe30HaHcHHH HMnejwHC Ha Kpira 
ot aaaaqa 29 ? 

PeuieHHe. Ot 4>opMyjia.6 c/ieflBa, qe 

Xjr = 2 nfL=Q . /?= 74,8 .10-748 omu. 

CtiUKHT pe3y^TaT ce nojiyqaBa h hko ch nocxyxcHM c (bop- 
MyxaTa 

X L = 2 ic fL = 6,28 . 530 000 . 0,000225 = 748 omu. 

C-brjiacHo (JiopMyjia 23 HH^yKTHBHOTo cinpoTHBJieHne X L e Q 
niTH no-uajiKO ot pe30HaHCHHH HMneflauc : 

X L = 2n = = 748 omu. . 

31. Kp-broBHHT tok b e^HH HacTpoeH napaaejieH Tpenram Kpir 
e I Kp =100 Ma. HecTOTaTa na reHepaTopa e /= 1000 000 xq, a 
HHayKTHBHOCTTa Ha Kpi>ra e 1= 100 mkxh. Kojiko tojiamo e Ha- 
npexceHHeTO b flBaTa Kpaa Ha Kpira h kojiko bojitb e tiojiiochoto 
H anpeweHHe Ha reHepaTopa? 

PeuieHHe. HanpexceHHCTO b hbztz Kpaa Ha Kptra ce paB- 
HHBa Ha CipOHSBejieHHeTO OT HHjtyKTHBHOTO CT»npOTHBJieHHe Ha 6o- 
0HH8Ta X L H Kp’brOBHfl TOK I KP : 

Ukp = X l .! kp = 2 nfL . l KP = 6,28 . 1 000 000 . 0,0001 .0,1= 62,8 e. 

rioaiocHOTo HanpexceHHe Ha reHepaTopa e paBHO Ha Hanoexce* 

HHeTO b Kp-bra U — U KP = 62,8 e. 
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32. C BHCOKoqecTOTeH utuinaMnepMep e H3MepeH Kp-broB tqk 
B HacTpoea napa^e^eH TpenTfliu Kptr I Kp = 50 Ma — 0,05 a, a bt»b 
BbHuitiaTa (re«epaTopHaia) Bepura — tok l, — 0,5 Ma — 0,0005 a- 4e- 
cTOTaTd Ha renepaTopa e paBHa Ha necTQTaTa Ha nauHOH8JinnB 
npejwBBTeji .Xphcto Botcb“ /=827 hx^. Kp-broBaxa 6 q 6 hh» hmh 
ooconeHaTa a 3aAaqa 9 HHAyKTHBHOCT 1=122 mkxh. Kcwiko ro- 
JIHM0 e 3KTHBHOTO C'bnpQTHBfleHHC Ha Kptra ? 

P e ui e h u e. CbroiacHO <popMy.na 22 KpbroBHHT pe30HaHceH 
tok Ixp e Q m>TH no-ro^HM ot reHepaiopHHH pe30HaHceH tok /*. 
OiCAOBaTeaHo 

Q^ Ij jr=u^ 100 - 

Aktubhoto cbopoTHBJieHHe R me ce onpeACAH c (popMyjia 6 




33. nocTpoeHHHT ot paAHOJiio&iTeAH cnopea 3aaaqa 10 Tpen- 
T«m KPT.T (L = 10 MKXH, C = 51,8 »#)> e BKAjoqeH napaaeaHO kt»m 
aucoKOOMHa aaMaa (neHTOA), kohto npeACTaBABBa npOMCHJiHBOTOKOB 
reHepaTop c iiojiiocho HanpeaceHHe if = 100 s. Bo&maTa Ha Kptra 
HUa HKTHBHO C'bnpOTHBJieHHe R=5 OMQ. KaK-bB TOK e H3HepHA 
paAHOJHOOHTeAHT BbH OT KpbTa H BbTpe B Kpira ? 

^ _ , u 

JPeuiepne. ot Kpa»ra tchb rsHapaTopHHflT tok /* == ^ . 


Z — — 
*** RC 


0,00001 

5 . 0,0000000000518 


= 39 379 omu. 


/,= 


100 
39 370 


= 0,0025 a = 2,5 Ma. 


KpbrOBHHT TOK l K p = Q.I,. 

KaMecTBeHHHT (JiaKTop Mowe as ce H 3 pa 3 H Hpe3 npeo 6 pa 3 HBa- 
Heto Ha (popMyjia 6: 


_l L = l.f£ = lA 

V- R ^ R 2*JLC RSC 5 V 


0,00001 


0,OOOOQOOOt)Q518 


=87,7. 


2*\jLC 

CfleAPBaTeAHO /*/> = /» .Q = 2,5.87,7 = 219,25 Ma. 

34. KaK paAHpAJpfipTeAHT MQHte A? KOHCTaTHpa BHCOKOqeCTOT- 
hhh Kp-bro.B tok i KP - 87,7 ya u BijcpKoqecTOTHOTo panpeacemie 
ii =f 100 e ot sgAaqa 33? 

Otto bo p. HaAHTOOcTra ua Up ce nposepHaa c Manna 
AaMiiHHKa (KpyuiKa), BKnioqeHa BbTpe b Kpbra, a HajiHHHOCTTii Ha 
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KptroBOTO npoMeHJiHBo HanpeHcewHe U ce KOHCTarapa qpe 3 
napa.ne.nHO BMfOMBaHe Ha HeoHOBa HHflHKaTopHa JiaMnuraKa (pnc. 14). 

Torhoto H3MepBaHe Ha HanpeaceHHeTO U ce H3B-bpmBa qpe 3 na- 
panejiHo BKaioMBaHe kt>m Kp-bra Ha .naMnoB BOflTMep, a toki>t I kp 
ce HSMepBa qpe3 nocneflOBaTe/mo BKflioqBaHe B-bTpe b Kp-bra 

BHCQKoqecTOTeH MHjiHaMnepMep (aHTeHeH 

aMnepMep). 

35. KairbB pe3y^raT me ce no/iyqn, aico 
HeoHOBaTa jiaMnHqKa h eneKTpHqecKaTa 
KpyuiKa Ha pnc. 14 pa3MeHHT uecrara ch? 

36. TpenTHm Kp-br c Z, = 10 xh, C = 4 
MKtfi h /?=50 OMa e BK.iroqeH napajie/iHo 
K-bM reHepaTop c E— 20 e h R ( = 50 homo.. 

3a koh qecTOTa Ha reHepaTopa KpbrbT 
me 6-bae b pesoHaHC h kojiko ro-neMH ca 
Zp i /» h 4^ ? 

37. TpenTHmHHT Kpir ot 3aaaqa 29 (I * 225 mkxh, C = 400 ntp 
h R — 10 OMa) ce npeo6pa3ysa b napa.ne.neH TpenTHm Kp-br cno- 
pea cxeMaTa Ha pnc. 12, a: HHflyKTHBHoerra My L= 225 mkxh ce 
pa3npe.ae.nH Mew^y aBara KAOHa Ha Kp-bra, a hmchho L x = 75 mkxh 
u £?= 150 mkxh. JX a ce onpefle/w co6cTBeHaTa qecTOTa Ha npe- 
o6pa3yBaHHH Kp-br h pesoHaHCHHHT My HMneaaHc. 

P erne h He. riOHexce ^+4 = 75+ 150= 225 mkxh = L, ct,- 
rflacHo <J)opMyfla 25 co6cTBeHaTa qecTOTa Ha Kp-bra He ce npoMeHH. 
Pe30H3HCHHHT HMneaaHC c-braacHO 4>opMyjia 25, 6, KaTO ce 

***** npeflBHfl cToftHOcrra Ha H3pa3a ot 3a.fl.aqa 29, a hmchho 
L 

^> = 56250 oua, e 

Zp== Rc(rJ = 56 250. ^£=25000 OMa. 

FIo^yqeHHHT pe3yflTaT noKa3Ba, qe KoraTO Kp-brbT ce BK/noqw 
kt»m reHepaTopa npe3 tchkhtc 6 h e, pe30H3HCHHHT My HMne^aHC 
ce HaMaflHBa 3naqHTeflH0 (ano BKAioqBaHeTO craHe npe3 tomkhtc 
a H 6, MMneflaHc-bT hmb no roflHMa ctoAhoct : 56500 OMa). 

38. napaaeflHHHT Tpenism Kp-br ot 3aflaqa 29 ce npeoSpa- 

ayBa cnopefl cxeMaTa Ha pnc. 12 z, KaTO bmccto cahhctbchhht 
KOHfleH3aTop c KanauHTeT C=400 n<fi ce BKflioqBaT ^Ba otacahh 
KOHJ teH3aTOpH c KanaumeTH Cl H C 2 . ^a ce onpe.fle.flHT Kanaim- 
TCTHTe C x ,h C 2 , npa ycflOBHe qe pe 3 OHa h chhht HMneataHc Ha npe- 
o6pa3yBaHHH Kp-br e paBeH Ha cbuma HMneaaHC Ha Kp-bra ot 
aaflaqa 37. . • 
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PemeHHe. GwviaCHO ycjiOBHeTo Ha 3aAaqaTa HMneAaHCbT, 
H 3 HHcaeH c (JjopMy^a 25 6, TpaCfia Aa 6bAe paBeH Ha HMneAaHca, 
HBHHOieH c (j)opMyjia 25 a: 



Ot nocjieflHOTO paBeHCTBO c^eaea, «ie 


C L, 150 _ 2 
C, ~ L ~ 225 ~ 3 ’ 


OTKT»fleTO C 2 = j C =— ^ — = 600 ntf). 

CToflHOCTTa Ha Cj ce onpeAe;iH c noMomra Ha (JjopMy^aTa 

r Q.C, hmchho C 1 = ^- = 40 ^-= 1200 nd>. 

C — Q+C, ’ 3 HMeHH0 C 2 — C 600- 400 ^ 


5. llPHHyAEHO TPEP.TEHHE HA CBT>P3AHHTE KPirOBE 

_n,BaTa HHflyKTHBHO CBT>p3aHH Kpbra Iia' pHC. 15 H3BT>piUBaT 
npHHyaeHO TpenTeHHe noA bahhhhc Ha npoMeH/iHBOTOKOBHa reHe- 
paTop c e. a. c. E. Bjihhhhcto Ha btophh Kpbr B>pxy m»pBHH ce 
H3pa3HBa b HaMa^HBaHe Ha Tona h b 
n-bpBHH Kp-br cbniacHO $opMyflaTa 


k = 


§i _ 




A R 


Ri 


0)“ M* 
' R, 


B noc^eAHata <popMy;ia Ak = — 



Phc. 15 


e BHeceHOTO ot btophh b nbpBHH Kpbr 
aKTHBHo CT»npoTHBAeHHe, KoeTO ce nojiy- 

qasa, KoraTO h ABaia Kpbra ca HacTpoeHH b pe30HaHc c reHepaTopa. 

ToK-bT k HHAyKTHpa B 6o6HHaTa Ha BTOpHfl Kpbr e. A- c - 
£ 2 = /, (O M, kohto OT CBOH CTpaHa npoKapBa tok I 2 bt>b bto- 
pHH Kpbr 

£j _ IjtoM 


L 


R* 


R, 


(27> 


HaficHJieH tok / 2 BbB btophh Kpbr ce noAyqaBa npH kphthh- 
Ha Bpb3Ka, onpeAefleHa c 4)OpMyjiaTa 


.-V I “ 


& (o Lt 2 nfL 


(28> 

25- 
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H3rM€HeHHeTO Ha /j H / 2 B SaBHCHMOCT OT cTeneHTa Ha Bpi>3- 
*aTa k e noKa3aHO rpa<J)HHHo Ha phc. 16. Koe<J>HUHeHrbT Ha 
■CBp'b3KaTa k ce h3mhcjihb3 c <J>opMy;ia 12 (hah 13 h 14 npH ica- 
jiauHTHBHa Bp-b3Ka Meatfly Kp-broBeTe). 



npH nocTOHHHa Bp-b3Ka Meatfly KptroBeTe, no-CH/iHa ot kph- 
THHHaTa, h npH nocTentHHOTo h 3M6 hchhb Ha qecTOTiTa ua reHe- 



paTopa TOKbT bt>b BceKH KpT>r ce hsmchh no peaoHaHCHaTa KpHBa 
«a pnc. 17. MaKCHMaaHHTe tokobc 4, h 4, b ntpaiiH itpir ce 
H3MHC/IHBBT c $opMyaaTa 



(29) 


■a TOKOBeTe I %1 h / 2(2 bib btophh Kpir — c (J)opMy^ata 





Ri + Rt 



(30) 
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HecTOTHTe /, h / 2 , 3a kohto ce nojiyqaBaT pe3onaHCHHTe 
BipxoBe (pwc. 17), ce H3qHCAHBaT c <J>opMyjiH 14. 

MaKCHMa^Haia uiHpoiHHa Ha 
qecTOTHaTa AeHTa, kqhto ce no- 
jiyqaBa npH k = 2,41 k kp , ce onpe- 
acah c 4>opMyjiaTa 

4/= 3,1§. 

npH KpHTHMHa Bp>3Ka 

A/- 1,41 §. 



(31) 

l— WW? 

L 

A 

(31a) 

Phc. 1§ 


KoraTO m>pBHHT np-br e napaAeAHO BKAKweH kt>m reHepaTOpa 
(pHC. 18), nOA BAHHHHe Ha BTOpHH KpbT HMIieABHCbT Ha n-bpBHH 3a 

lecTOTHTe Ha pe 30 H 8 HCHHTe BtpxoBe ji h / s ce. BaMa/WBa Cb- 
rAacHO (JjopMyaaTa 



— 2 a - 


L 

(Ri + &») C 


(32) 


Hanpe*eHHeTO, kocto ce noAyqa^a bt>b btophh Kptr, npH 
ycaoBHe qe h ABaTa Kptr? hm 3 t eAHaraH Q ■ $aKTopH, ce onpe- 
AeAH c 4>opMyjiaTa _ 

(33) 

3aAaqH 

39. noaieAOBaTejiHHHT Tpeirraw np-br ot aaAa'W 21 (1=225 mkxh, 
C= 400 ruf), R= 10 OMO) e CBtpaaH HHAyKTHBHO CT»C CblUO Ta- 
kt>b BTopH TpeftTaiu Kp’br npH Koe4>HUHeHT « = 0,1 Aa ce onpe- 
AeaflT : a) BHeceHOTO CT>npoTHBJieHHe AR; 6) TOKbT R b m>pBHH 
Kptr ; b ) HanpeweHHeTO bt>b btophh Kp-br h r) tokt»t I 2 b cthahh, 
npH ycAOBHe qe w ABaTa Kp-bjra ca nacTpoeHH b pesoHaHC c re- 
HepaTopa. 

P e m e h h e, a) BHeceHOTO cbnpoTHweHtie A R= - q — • 

KoetJjHimeHTbT Ha HHAy«t*«wocTTa ce onpeAeAH ot 4>°P* 
MyAa.12: 

M = k JL^TL j=0,l >/225 . 225 = 0,1 . 225 = 22,5 mkxh. 

TjniOBaTe qecTOTa w = 2 nf = 6,28 . 530 000 = 3 328 400 -i- . 
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<o» vVP 3 328 400 J . 0,0000225’ 


/?, 


10 


= 550 =OMa. 


C^eflOBaie^HO A R 
6) CirflacHO <|)opMy^a 26 tokit / t b m>pBH» Kptr e 


4 = 


_ 


Rt + A R 10 + 550 


= 0,0018 a = 1,8 Ma. 


Ako JiHncBame btophht Kptr, tokt>t I t me me a a dme ^ = 
=0,1 a= 100 Ma. 

b) Tokvt I x HHflyKTHpa b 6o6HHaTa L 2 Ha btophh Kp-br e. a. c. 

E 2 = l t to M = 0,00 1 8 . 3 328 400 . 0,0000225 = 0, 1 35 e. 


r) TokvT'bt.b btophh Kpi>r e /, = ^ = = 0,01 35 a = 

Aj 10 

= 13,5 Ma. 

riocflenHHHT pe3yaTaT noKa3Ba, qe tokvt bt>b btophh Kp-br e 
j-^- = 7,5 niTH no roaaM ot TOKa /, b tn>pBHH Kp-br. TaK-bB pe- 

3y^Tax e Hant/mo 3aKOHOMepeH npH ch^ihe Bpi&Ka MOKay Kpi- 
roBeTe cwviacHO kphbhtc Ha pwc. 16. OieAOBaTeflHo Koe^HimeH- 
ti>t k = 0,1 03HaqaBa CHJiHa Bpa>3Ka (no-ro/iHMa ot KpHTHHHaTa). 

40. JX a ce onpeAeaHT BeaHqHHHTe A/?, h, E 2 h I 2 b CBbp 3 a- 
HHTe Kp-broBe ot 3aaaqa 39, ano BpbSKaia e kphthhh3. 

P e hi e h h e. Ci>rviacHO (JjopMy^a 28 KpHTHHHaTa Bpi> 3 Ka 

^=^ = 1 = 7^8 = 0,013=1,3%. 

Ta3H KpHTHMHa Bpb3Ka ce nocTHra npH Koe<J)HUHeHT Ha hh- 
AyKTHBHOCTTa 

M„ = k„ -0,013 . v/225 . 225 - 2,93 MKXH. 
BHecCHOTO CbnpOTHBJieBHC !^g, .3 328 «Q. o, 00000293. = 

= 10 oya. ^ 

ToKbT B nbpBHH Kp-br I x = =lFrio = 0)05 a = 50 Ma - 

HanpeHceHneTO bt>b btophh Kp-br E 2 = /j . to /W = 0,05 , 10 = 0,5 ff. 
TOK-bT BbB BTOpHH KpT>r / 2 = ^ = ^ = 0,05 fl = 50 Ma. 

rioayqeHHTe pe3yjiTara noKa3BaT, qe npw KpHTHquaTa Bp-b3Ka 
TOKOBeTe b flBaTa Kpbra ca paBHH (50 Ma) ; TOBa e nopann 
$aKTa, qe BHeceHOTo cbnpoTHB^eHHe A R ce paBHHBa Ha skthb- 
hoto cbnpoTHBneHHe Ha Kp-broBeTe : A R = -/?, = R 2 = 10 omo. 

Ako ce cpaBHHT ctoAhocthtc Ha TOKa I 2 ot ABeTe nocneAHH 
aaAaqH, ce bhjkab, Manap Koe4>HiiHeHT-bT k kp Aa e MHoro no- 
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Ma;n>K ot 0 ,t, npH KpHTHMHa Bpt 3 Ka tokt>t h, HanpoTHB, e no-ro- 
jiflM OT f 2 npn k = 0 , 1 . MaTeMaTHqHOTO H 3 cneflBaHe noKa 3 Ba, ne 
npH K kp TOK-bT 7 2 AOCTHra M 3 KCHMyM (pHC. 16 ). 

41 . JXa. ce onpeaejiH uiHpoqHHaia Ha nponycKaHaTa MecTOTHa 
ji'eHTa: a) npn KpHTHMHa Bpi>3Ka h 6 ) npH k = 2,41 k kp Ha 
CBi>p 3 a hhtc Kp-broBe ot 3aaaMa 39 . XI a ce onpenejiHT pe30H3HC- 

HHTe MeCTOTH /, H / 2 33 If = 2,41 K kp H CTOHHOCTHTe H3 AB3T3 
TOKa l\ H / 2 3a Te3H MeCTOTH. 

PeuieHHe. a), npn KpHTHMHaTa Bpi>3Ka k kp = U,Ulo qecroT- 
H 8 T 3 neHTa A /=g 1,41 = 1,41 = 9>98 kxu,. 

6 ) npH k = 2, 41 Kkp = 2 , 41 . 0,013 = 0,03 = 3 <y 0 ce AOKaaBa, Me 

A/= 3,1 § = 3,1 = 21,9 KXt{. 

^ * 530 

CwviacHO (J)opMy^a 14 MecTOTHTe /i = -^===--=520 kxu, 

ToKOBeTe I hl h 7, i2 h tokobctc 7 2i1 , h 7 2 , 2i (pwc. 17 ) ce onpeae- 
jiht c 4 >opMy^HTe 29 h 30 . noHeace b naaeHHH oiyMaft 7 .,=L 2T 
= 225 mkxh, h MeTHpHTe TOKa HMaT ea»a h ci>ma ctoAhoct 



4i = 4.s 


E _ _1 

Ri+R* 10 + 10 


— 0,05 a = 50 Ma. 


42 . TpenTHmHHT KpT>r ot npeauiecTByBaiUHTe» 3 aaaMH cL = 
= 225 mkxh, C=4Cfo tup h R= 10 oMa e bkihomch napanejiHO kt>m 
reHepaTopa c a 3 hhh, noKa 3 aHH b 3 aaaMa 39 . CimnaT Kptr e cB-bpaaH 
hhaykthbho c btoph Kpi>r cnopeA cxeMaTa sa pHC. 18, kohto HMa 
ci>iUHTe ejieMeHTH L, C .h 7?; KoetJjHUHeHTbT k =0,1. KaK me ce 

OTpa3H HaJIHMHOCTTa Ha BTOpHH CBT>p3aH Kpbr BT>pxy ITbpBHH r 
P e in e h h e. Btophht Kpi>r npeAH3BHKBa HaMaJiaBaHe Ha hm- 
ne^aHca Z p Ha m»pBHH Kpi»r cbiviacHO (JjopMyjia 32 : 


„ L _ 0,000225 

Zp, — Z P* — (R t +R t ) C — (10 + 10 ) 0,0000000004 


= 28 125 OMa. 


BcneACTBHe HaMaaaBaHe Ha HMneaaHca reHepaTOpHHHT tok 
ce ycHJiBa h bmccto 1 Ma (ot 33 Aaqa 29) cTaBa 


U 


I,= 


E 

Ri + 


100 

43 750 + 28125 


= 0,0014 a =1,4 Ma. 


HanpeaceHneTO U x Ha m>pBHH Kp*t>r — 

=E t — l 2 .Ri— 100 - 0 , 0014 . 43 750 = 38,75 e. 
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HanpexceHHeTO btjB btophh Kptr ce H3MHCAHBa c <|)0pMyAa 33 : 

U 2 = U t . kQ = 38,75 . 0,1 . 74,8 J|| = 290 6. J 


ot 3aAaqa 39. «ko bt>b bto- 


43. Kaic me ce h3mchh tokt>t I t 

pHH Kptr CTaHe npeKtcBaHe? 

44. Koako ro^jiMa me Gw KpnTHiHaTa Bpt3Ka npw Kptro- 
BeTe ot 3aAaqa 40, ano aKTHBHHTe cbnpoTHBAeHHH Ha abstb 
K ptra ce yBeAHqaT Ha 15 OMaf 

45. ripoMeH^HBOTOKOB reHepaTop c £= 10 8 3axpaHBa ABa 
cBT>p3aHH Kptra cnopeA cxeMaTa Ha pnc. 15. ripn jinnca Ha bto- 
Phh Kp-br npe3 ntpBHH nponma pe30HaHceH tok L = \ a a non 
HajiHKHOCT Ha btophh Kptr cbmHHT tok ce HaMaAHBa Ha 0,5 a. 
Koako roaeMH ca aKtiiBHHTe cbnpoTHBJieHHH Ha ABaTa Kptra axo 
HecTOTaTa / = 530 kxu,, a Koe<J>HimeHn>T 714=2,93 mkxh ? 

46. riapaaeaeH TpenTam Kptr cnopeA cxeMaTa Ha pnc. 18 ce 
3axpaHBa ot npOMeHAHBOTOKOB reHepaTop c E = 120 e h 
M=60 komcl-, Kpbr-bT e HacTpoeH Ha qecTOTaTa Ha renepafopa 
7—4/s kxu, h b Hero ce Baraa reHepaTopeH tok 4 = 1 mo. =0001 a 
Kp-brOBBTa HHAyKTHBHOCT L = 200 MKXH.. CaCA TOSS Ce CBT>03Ba 
BTOpH Kpi»r, KOftTO HM3 CblUHTe eAMieHTH L, C H R. HOA BAHH- 
HHe Ha T03H Kptr reHepaTopHHHT tok nopacTBa ot 1 mo Ha 
\,66 Ma. JX a ce H3qHCAHT aKTHBHHTe CtnpOTHEWieHHH H8 KPT>rO- 
BeTe , KanaUHTeTHTe HM C H KOetfmmeHT-bT Ha HHAyKTHB- 
HOCTTfl Ari, t 

47. /tea eAHaKBH TpetiTAmH Kptra c L = 200 mkxh, C = 556 nd> 
h R — b oMa ca CBtp3aHH rt0Me*Ay ch npn KoedwimeHT Ha 
BptsKaTa k = 0,05 h ce aaxpaHsaT ot reHeparop c £=50 a h 
Ri — v. KaKBH TOKOBe /j h / 2 me npOTHHaT npe3 ABaTa Kptra: 
ntpBO, axo ntpBHHT Kptr e nocAeAOBaTe/ieH (pnc. 15) h 
BT opo, aKO ntpBHHT Kptr e napaaeaeH (pwc. 18)? 

B. AHTEHH 

1. nPEHABATEJlHH AHTEHH 

BcHKa He3aseMeHa aHTeHa, kohto ce BT>36yHCAa b cpeAaTa ch 
(pnc. 19, a), TpenTH Haft-CHAHo (aHTeHHHHT tok l A e nafl-CHAen), ko- 
-raTo qecTOTaTa Ha Bt36y>KAamHH reHepaTop e paBHa Ha co6ct- 
BeHaTa qecroTa Ha aHTeHaTa f A . Ta3H qecTOTa v ce H 3 qHCAHBa c 
qjopMyAaTa 


f A _ g _ CKopocTTa Ha CBeTjiHHata _ 300 000 000 

A AEjDKHHara Ha coCcmtHaTa Biana ~ Xx 


(34) 
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.H-bJUKHHaTa Ha co6cTBeH3Ta B-bJiHa X A Ha aHTeHaTa ce hbhhc- 
^HBa c (JjopMy^aTa Xa ' 

\ A =*2l, oTK-bfleTO /= 2 " (35> 

Co6cTBeH3Ta «iecTOTa f A Ha 3a3eMeH3Ta aHTeHa (pnc. 19, 6) 
ce onpefleJia c-biuo c <J)opMy;ia 34, a cofiCTBeHaTa it B-bflHa A^ 
c 4>opMyjiaTa 

\ a = AI, OTK-bfleTO l = — • (36) 


A«TeHaTa e HacTpoeHa, KoraTO H3JibMBa B-bflHa A^, hhhto fl-bJi- 
Mcmae onpeflefleHa c 4>o P My;iHTe 35 h 36. TanaBa aHTeHa npeflcra- 


3 bi# 


'=f 


3 


T‘ 


\ 1= f 


r L diP‘ 


L.. fflfW 




Phc. 19 

BflHBa 33 BHCOKOHeCTdTHHH TOK 3KTHBH0 C'bnpOTHBfleHHe R A 
tcJho c-bnpoTHBfleHHe), Koero ce onpeaew c 4>op«y™™ 

(37) 


R ,.1680 (-^-) , |i- 1 . 32 (-f)’] 


B nocfleflHaTa <bopMyfla H ei f e e^eKTHBrtaTa BHCOBHHa Hi aH- 
TeHaTa kohto ce paBHHBa Ha63<V 0 OT reoMerpHMHaTa fl-wiwHHa h* 
c-bmaTa : H e( p = 0,63 /. OopMyaa 37 ce H3nofl3yBa h KoraTO aHTeHaTa 

hms flbflHCHHa l ot nopHfl-bKa Ha -j- • 

KoraTO He 3 a 3 eMeHaTa aHTeHa e no-K-bca ot -y, a 3a3eMeHaTa — 

no-K-bca ot-^-, 3a fla ce HacTpoH b pesoHaHC c bhcokohcctothhh 

reHeDaTOP e H eo6xoflHMO cbmaTa fla ce yffunm HsicycTBeHO : hah 
qpe 3 P nocAeflOBaTeAHO BKAKWHa 6o6HHa L yd (pwc. 20, a), hjih qpe3- 
BT>pxoB Kanau,HTeT (pwc. 20,5). 
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Koraro He3a3eMenaTa aHTeHa e no-awa ot a 3a3e»ieHaTa - 

no-;n>jira ot -j- , 3 a aa ce HacTpon c-bmaTa b pe30HaHc, e He- 

o(5xoflHMO aa ce cKt»ch c noweaioBaTejiHo biohohch CKtcHBam 
K0HAeH33T0p C CK (p HC . 20, fl). ^ 



a 

-Cat. 







Phc. 20 


ui»npOTHMeHHeTO Z4 , kocto Cii Ha HeftacTpoeHa aHTeHa (He- 
yA^KeHa h HecicbceHa H 3 KycTBeHo) onasBa cpemy bhcoko^cctot- 
hhh TOK I A HMa KOiwuieKceH xapaKTep — cictoh ce ot aKTHBHa 
cbCTaBHa R A h ot peanraBHa CbCTaBHa X A h ce onpeae™ c 
4>opMyflaTa 

Z a — \JRa 2 + X/. (38) 

AKTHBHaTa CbCTaBHa (CblipOTHBJieHHeTO Ha H 3 JIl><lBaHe) Ha 
MHOfO K-hCHte SHTfiHH Ct H 3 HHCJIJM C <t»pnyjlaTa 


a aKTHBHaTa CbCTaBHa Ha cpe^no jmrHTe aHTeHH 
■t -jy- X) — c <})opMyjiaTa 


(38a) 
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1 PeaKTHBHaTa CT>cT8BHa X A sa eiiuHTe 
ce onpeAeJiH c (JwjpMyaaTa 

HeHacrpoeHH 

flHTeUH 

X A - —500 cotg (x 1 x)* 

- ) 

(39) 

aao ca HeaaaeueHH, Han c (JiopMyaaTa 



X A = —500 cotg . /j » 

• \ 

s 

(39a) 


a ico ca 3a3eueHH. 

Ot nocaeAHHTe (JjopMyaH c e bhhcm, He khkto aKTHBHaTa, Taica 
h peaKTHBHaTa CbcTaraa aa aHTeHHOro cbnponmaeHMe saBMcar 

ot OTHOiueHH&TO-^-. Taaa saBHCUMOCT 3a aaseiceHaip aaieHa e 

Hsofipaseaa rpa$iraecKH aa pHC. 21. 



Ahtchbhht tok l A ce oapeaeaH cbc aaicoHa Ha Om: 

r m 

** Za 

3a aa <5i>se tosh tok MaKCMwuieH, mo6xoahmo e peaKTHBHaTa 
cbcraBHa X A M cthhc 0. Tawr wtemn saaaaa HSirwiHSBaT h«- 
CTpofiBaiQHTe eaeMeHTH L?# h C« aa pHC. 20 — peaKTHBHoro cn»- 
npoTHMSHHe Ha TesH eaeMeHTH Tpirtfea aa (hme paBHO no-roae- 
uHHa Ha X A Ha aHTeHaTa h c npoTHBonoaoHceH 3h»k. 

3 3axa<w no paxsorcxmiKt , 
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Bcflica atrreHa MOxce as HaAviBa h xapMOHHHHH B'b/iHH, axo A 
ce noAaAaT ot npeaaBaTe^H. Jf'bAxcHHaTa Ha Tean bt>ahh 3a Bep- 
THKaAHaTa 3a3eiteHa aHTeHa ce onpeAeAH c (J)opMy^aTa 


2m+l * 

a 3 a He3a3eHeHaTa aHTeHa (AHno^a) — 


c (JjopMyaaia 


( 41 ) 



( 42 ) 


B nocAeAHHTe (bopiiyAH tn 
0 , 1 , 2 , 3 ... 


e AHAO H nOAOXCHTeAHO 


HHCAO : 


MotUHOCTTa P A , KOHTO Ct H3A-faHBa OT BHTeHBTa BT>B BHA Ha 
eAeKTpoMarHHTHa BiAHa K ce paBHHBa Ha npoHSBeACHHeTO ot kbsa- 
paTa Ha aHTeHHHH tok h aKTHBHaTa CBCTaBHa Ha aHTCHHOTO 
bxoaho cbnpoTHBAeHHe : 


Pa = Ia 2 .R a . ( 43 ) 


3aAa<iH 

48. JIk>6htcackh paAHOnpeAaBaTeA Tpa6Ba Aa H3AT»HBa Bt/iHa 
X = 42 m. Koako Ai>A-br npoBOAHHK Tpa6Ba Aa 6iAe ynoTpefieH 
sa aHTeHa, ntpBO, axo ameHaTa ‘e ue3a3eMeHa h, BTopo, ako 
ci>maTa e BepTHKaAHa h 3aaeMeHa (pac. 19) ? C KaKBa necTOTa 
TpenTH aHTenaia, axo th e HacTpoeHa? 

P e hi e h h e. Ctr-iacHo ({jopMy.na 35 3a HedaaeMeHaTa aHTeHa 

e aeodxoAHM npoBOAHHK, AtA^r l = ~ =4p- = 21 m. Ako th ce 

saseMH, npoBOAHHK-bT Tpafiaa Aa ce ck*ch : / =-^- = ^_ =E 10,5 m. 

HecTOTaTa, c kohto TpenTH aHTeHaTa, ce onpeAeAH c 4»p- 

MyAa 34: 

/a = x= - 300< ^ )000 =7 143 000 XU, = 7143 kx 

49. KaKi>B tok I A npoTHMa b ocHOBaHneTO Ha 3a3eMeHaTa aH- 
TeHa ot saAaqa 48 h koako roAHMa e H3At>qeHaTa aHTeHHa 
■oiuhoct, aKO BHcoKOHecTOTHHHT reHepaTop HHAyKTHpa B 6o6h- 
HaTa 3acBp-b3Ka (bhw phc. 19,6) eACKTpoABHxcema CHAa f = 6 a ? 

P e ui e h h e. Bxoahoto CbnpoTHBAeHHe Ha HacTpoeHa Ta aHTeHa 
ce CbCTOH caMo ot aKTHBHa ci»CTaBHa /? x (npH npeHe6perBaHe Ha 

aaryfiHHTe ciripoTHBAeHHH), kohto aa / = -^-ce onpeAeAH c <|>op- 
MyAa 37: 
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R a = 1580 (^-) 2 [ 1-1,32 (4-)*] =1580 J 

[l - 1,32(-^-)*] =33 omu. 

CirAacHo 3aK0Ha Ha Om npe3 aHTeHaTa (b ochomhhcto it) 
nporaqa tok t 

l * = xr = °> 166 a = 166 Ma - 

H3AbqeHaTa moujhoct ce onpeAeAH c (jjopMyaa 43: 

1 Pa = I a 2 • Ra — 0,'166 2 . 36 = 1 em. 

50. 3a npe^aBaTejisi ot npeAoiecTByBamHTe ABe aaAaMH, h 3- 
fli.HBam BijjiHa X = 42 m, ce ycrpofiaa no-in>ca aHTeHa — c at>a- 
WHH« / = 7,5 M. Hi ce H34HCAH HHAyKTHBHOCTT a Ha yAT>A)KHTeAHaTa 
6o6nHa cwviacHo pnc. 20, a, a ctmo h aHTeHHHHT tok npn HeHa- 
CTpoeHa (H3KycTBeHO Heyji'bflHceHa) aHTeHa. 

P e m e h h e. no-KbcaTa aHTeHa c / = 7,5 m He e HacTpoeHa b 
pe30H3HC c BHCOKOiecTOTHHfl reHepaiop ; aaTOBa 3 a Hero th npeA- 
CTaBJiHBa KOMn^eKCHO c'bnpoTHBJieHHe Z A = \j R A 2 + A^bhjk <fx>p- 
Myaa 38a). Akthbhoto CbnpoTHBAeHHe R A ce onpeAeAH c 4>op- 

Myjia 386, 3amoTo] ^- = r^= 0,18 ce HaMHpa M«KAy h-^- : 

Rusa =R a = 1580 (^-) 3 = 158 o (- ,5 42 7 ’ 5 ) 2 = 12 OMU. 

3a e<J)eKTHBHa BHC04HHa Ha aHTeHaTa ce B3eMa He' 63%, a 
noaoBHHaTa ot reOMeTpaiHaTa 6 A^HCHHa: H e # =0,5. 7,5 m, 3 a- 
iuoto nacT ot uarHHTHOTO noAe Ha aHTeHaTa e CbcpeAOTOHeHO b 
yAt-nacHTeAHaTi 6o6HHa L y s , nopaAH kocto to He Moxce Aa ce 
H3/n>4Ba. 1 

PeaKTHBHara CbCTaBHa Ha bxoahoto aHTeHHO CbnpoTHBAeHHe 
Xa ce onpeAeAH c (JjopMyAa 39 a: 

X A = -500cotg(4^-. / j = — 500 cotg 6,2 42 7,5 = —236 oua. . 

B T33H 3aAana e npeHe6perHaTO aaryfiHOTO CbnpoTHBAeHHe Ha 
aHTeHaTa h cbnpcrrHBAeHHeTO Ha 3a3eMHBaHe. 

OTpHQaTeAHOTO peaKTHBHo CbnpoTHBAeHHe 03Ha<iaBa, qe to Hita 
KanauHTHBCH xapaKTep. CbmaTa ctoUhoct X a =— 236 omu ce 
ycTaHOBHBa h c noMomTa Ha KpHBaTa 3 a X A m pnc. 21. 

; 
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KoMn/ieKCHOTO CbnpoTHaneHHe (HMneaaHCbT) aa HeHacTpoeHaTa 

3HT6H3 C ' 

Za= Jr* a + X* a = v 12 + 23, 6 2 » 236 OMa. 

Ahtchhhht tok Ha HeHacrpoeHaTa aHTeHa e 

h-l - = ±-0S>n a-K MO. 

AirreHaTa TpafiBa Aa ce yA'wiJKH HSKycTBCHO c 6o6nm, mhcto 
' HHAyKTHBHO CMlpOTHBACHHe X L Aa ce paBHflBa Ha KanaQHTHBHOTO 
X A Ha aHTeHHHH BXOAeu HMneaaHc: 

X L = 2 ufL yd = 6,28 * 7 1 43 000 L yd = 236. 

Ot nocneAHOTO ypaBHeHHe HaMHpaue HHAyKTHBUocrra Ha ytt.’bn- 
HaiTe/iHaTa <5o6HHa 

^*6irw B0 > 0000052 ** - 5 * 2 MKXH - - 

CneA BKAioHBaHe Ha yAMHCHTeAHaTa 6 o6hh* Lyt = 2\Q mkxh 
aHTeHaTa ce HicTpoftBa — auTeHHHHT tok cTasa MaKCHMaaen ; He- 
rOBHTa CTOftHOCT 38BHCH OT OfimOTO 8KTHBH0 CMipOTHBACHHe Ha 

aHTCHHaTa Bepura, ctcToamo ce ot HaAiqBareaHOTO cinpoTHBAe* 

HHe Rosa, OMHHeCKOTO CT>npOTHBJieHI|e Ha 6e6HHaTa sa HaCTpoflKa 
h Ha 6o6HHara aa cBpiSKa (auo th e OTAeAHa ot 6o6HHaTa aa Ha- 
CTpoflKa), ot OMHqecKOTo CT>npoTHBAeHHe Ha aHTeHara h ot ci>npo- 
THBJieHneTO Ha aa3eHHBaHeTo. 

51. Koako toahm e aHTeHHHjjT tok 1 A ha HSKycTBeHo yvbn- 

HcenaTa aHTeHa ot saAana 50, axo saryfiHOTo ctnpoTHBAeHHe Ha 
AHTeHHHH npOBOAHHK, aa 6o6HHaTa sa cBp’baKa h sa HacrpoftKa h 
cbnpoTHBAeHMCTO Ha saseMHBaHe e 13,7 omu. Kaicm Mom- 

HOCT H3A'b4Ba aHTenaTB ? 

Pe nie HHe. Ofimoto skthbho CT»npoTHBJieHHe R A aa HacTpoe- 
HaTa aHTeHa , 

R a “ Rum -t- Riat “ 12 -f- 13,7 — 25,7 omu. 

AHTeHHHHT tok /„ = ^ = ^=0,233 a * 238 m. HantieHaTa nom- 

hoct P a = ?a- Rusa =■ 0,23 2 .12 = 0,648 am. 

52. C BeptHKaAHa saseueHa aHTeHa cnopeA pnc. 20, a tphCbs 
A a ce H3Ai>qBa oCxBat ot btwihh upji X*,* = 60 M H X MaKC *= 60 m. 
A'bAHCHHara «a auTeurra e / = 5 m. Jin ce onpeAean MHHHMaAHaTa 
h mskch ua ahsth HHAyKTHHHOCT ha BapnoMeTtpa aa-HacxpoflKa 
(pwc. 22 ). 
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PemeHRe. 3a Haft-irbcaTa Bwraa X*** — 60 m peaxTHBHOTO 
ctnpoTHBfleHHe Ha aHTeaaTa cbraacHO <J>opMyaa 39a e 

AV«-500cotg(^./) 500cotg (^.5) 866 omo, . 

a sa Hafi-AiaraTa a-wina X MttKC = 80 m 
Xa =-500cotg(^./) = -500cotg^.5)=-1200 oua. 



Ha Haft-KT>cara BMHa ctOTBeTCTByBa 
300000060 


U 


60 


= 5000000 xv,. 


3a HacTpofieaHe Ha aHTeimTa aa t*3h qecTOTa e Heo6xoAHua 
MHHHM&nHa HH Ay KTHBHOCT 

Lj r = 2*uLk = 6,28 .5000 000 = 0,000029 XH = 29 MKXH ' 

Ha Hafi-atAraTa Bi>AHa ct> OTB etCTByBa ' 


300000000 


3750000 xtf. 


— “16“ . 

Ha T33H qecTOTa CbOTBCTCTByBa MBKCHMaJIHa HHAyKTHBHOCT 

Lmokc = YnftttiT ~ 6,28 . 3 750 000 = 000052 XH = 52 MKXH. 

Ako npneMeM, qe 6o6HHaTa aa CBpMKa nua hh A y kthbhqct L c , = 

1 5 MKXH, MHHHMaAHaTa HHAyKTHBHOCT *a BapHOMeTipa e Lf MaK = 
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= 29 — 5 = 24 mkxh, a MaKCHMa/raaTa My hhaykthbhoct e L , - = 

= 52 — 5=47 mkxh. 

53. PaAHonpeaaBaTeji HSAbMBa yaTpaKT>ca BT>mia' X = 6 m\ a»- 
TeHaTa My e Hesa3eMeHa (pac. 19, a), c fltjnKUHa 1=4 m. Ta e 
cB-bpsaHa HHAyKTHBHO c BHcoKoiecTbTeH reHepaTop c L e , = 

= 0,5 mkxh. KaKtB HacTpoHBam ejieMCHT Tpa6Ba a a ce bkajohh 
nocaeAOBaTeaHO b aHTeHaTa h koako toahm e Toft? 

PeoieHHe. CoCcTBeHaTa B"bAHa Ha aHTeHaTa e 1 = 21= , 

= 2.4 = 8 M. * 

CaeAOBaTeaHO 3a neHHaTa HacTpoftna e hco6xoahmo Aa ce 
BKAK)«IH CK-bCHBaiU KOHACH33TOp C CK (pHC. 20, tf). 

PcaKTHBHOTO c-bnpoTHBAeHHe Ha aHTeHTaTa c-braacHO 4>op- 
. Myaa 39 e 


Xa = 500 cotg (x^) = 500 cot S (^?)=289 OMa. 

ToBa cbnpotHBaeHHe e HHAyKTHBHO, noueace hmb noaoacHTeaeH 

3H3K. 

Kt>m Hero ce npH6aBH\HHAyKTHBHOTO CbnpoTHBaeHHe Ha L ce : 
X ct =2nfLcs=2n . 0,0000005 = 1 57 omo. 


06IUOTO HHAyKTHBHO CbnpOTHBAeHHe e Xa + Xct = 289 + 
+ 157 = 446 OMa. 

KanaHHTHBHOTO cbnpoTHBaeHHe Ha HacTpoftBautyMi (cKicHBam) 
KOHACH3aTOp Tpa6Ba Aa ypaBHOBeCH TOBa HHAyKTHBHO CbnpOTHB- 
aeHHe : ‘ 

^ c= 2kJC = 6,28 ./C = 446, v 

OTKT»AeTO 


C 6,28.50 000 000.446 314 000 000 . 446 ~ 0>Q00000000007 $6—7 

54. PaAKoaioSHTea ynoTpeSaBa 3a aHTeHa iipoboahhk, Ai>aT.r 
5 m. Kora Ta3H aHTeHa me H3AT>HBa no-At^ra BbaHa : Koraro e 
sa3eMeHa hah KoraTO He e 3a3eMeHa? Koako Atara me 6 t»ab h 3 - 
a'b'ieHaTa b ABaTa cayqaa Bi»AHa, aKO aHTeHaTa e ecTecTBeHO Ha*" 
crpoeHa (6e3 HacTpoflBamn eaeMeHTH) ? 

55. B ocHOBaHHeTO Ha BepTHKaaHa 3a3eMeHa aHTeHa e H3MepeH 
MaKCHMaaeH aH^eneH tok I a = 2 a. AHTeHaTa e HacrpoeHa c yA"ba- 
HCHTeaHa hhaykthbhoct cbraacHO pHC. 20, a. Koako roanMa e Ta 3 H 
HHAyKTHBitocT, aKO X = 30 m, A'bajKHHaTa Ha aHTeHaTa 1 = 6 m, a 
HHAyKTHBHOCTTa 3a CBpi>3Ka L ct = 1 MKXH = 0,000001 XH. KaKBa 
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ejieKTpofllBHwema cHAa e HHAyKTHpaHa b L et , aKo o6moTo sa- 
ry6HO CT>npoTHB/ieHHe Ha aHTeHaTa 6e^ CbnpoTHBAeHHeTo Ha H3- 
JI'bMBBHC e R 30t = 4,2 OMd? 

- 56. Bi.3mo5kho ah e Aa ce HacTpon c BapHOMenp Bep-nncajiHa 

sa3eMeHa aHTeHa c / = 10 m, aico npeAaBaTeAHT H3Ai>HBa b oOxeaTa: 

X = 20^-30 M? 

57. KaHBH OCHOBHH H K8KBH jtapMOHHHHH BTiAHH MOHCe H3- 
Ai>MBa aHTeHa c A'bAXCHHa 1 — 8 m, aKOTfl e: a) 3 a 3 eMeHa h 6 ) He* 

3a3eMeHa ? ' 

2. IIPHEMHH AHTEHH 

KoraTO npHeimaTa aHTeHa c e(J)eKTHBHa bhcomhh3 H e< p ce His- 
MHpa b npoHeHAHBO e/ieKTpoMarHHTHo nojie c HanpemaTocT 

E , b Hen (aHTeHaTa) ce 

HHAyKTnpa eJieKTpoABHJKema 
CHAa 

E=E. H e # . sin a, (44) 

K-bAeTO a e ■brbflvr M^xcAy no- 
coKaxa Ha siarHHTHHTe chaobh 
AHHHH H aHTeHaTa (pHC. 23). 

Tokt>t I a, koAto npoTHMa 
npe3 npHeMHaia aHTeHa npH 
HHAyKTHBHa Bpi>3Ka Ha c-binaTa 
c m>pBHH TpenTHiix Kp-br Ha 
npHeMHHKa (pnc. 23), ce h3mh- 
CAHBa c <J)opMyAa 40, kohto 
BaacH 3a npeAaBaTeAHaTa aH- 
TeHa. PeaKTHBHOTO CbnpOTHB- P» c - 23 

AeHHe Xa ce onpeAeAH c $op- 

MyAa 38 — TOBa CbnpoTHBAeHHe npeACTaBAHBa cfiop ot peaic- 
thbhoto CbnpoTHBAeHHe Ha caMaTa aHTeHa h peaKTHBHOTO Cbnpo- 
THBAeHHe Ha 6o6HHaTa 3a CBpi>3Ka X c , = 2 nfL c ,. 

• 

3aAaHH 

58. AHTeHaTa Ha cahh paAHonpueMHHK e BepTHKaAHa h sa3e- 
MeHa h HMa e<J)eKTHBHa bhcomhh3 H e $ = 5 m (reoMeTpHHHaTa at>a- 
ACHHa Ha aHTeHaTa e aboAho no-roAHMa : 10 m). Th e nocTaseHa 
nepneHAHKyAnpHO Ha MamHTHHTe chaobh ahhhh Ha eAeicrpOHar- v 

hhthoto noAe, hhhto HanperHaTOCT e £= 10 —; cBipsaHa e hh- 

M y 
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i • 

ayKTHBHo c m.pBHH rpeirram Kpir (pwc. 23 ) «ipes 6 o 6 aaa sa 
CBpi.3Ka c HHAyKTHBHOCT L ct = 25,5 MKXH = 0,0000265 xh. npHewa 
ce BT.AH 8 X = 80 m (/= 3750000 xq). Ra ce onpeaew ctoSho* •) 
cm Ha aHTeHHHH tok, *ko 8 kthbhoto CbnpoTHBAeHHe Ha aaTesaTa 
e /?* = 20 omo. 

P e hi e h k e. B aHTeMTa ce HHxyKTHpa e^eKTpoABH*ema chas 
E=>E.He0 = 10. 5 = 50 MK8. 

PeaKTHBHOTo cbnpoTHBAeHHe Ha aHTeHaTa cuviacHO (boptiyAa 
39 a e 

X A — 500 cotg =^500 cotg . 10)»- 500 omu. 

PeaKTHBHOTo cbnpoTHBAe Hwe Ha 6o6HHaTa sa CBp-bsaa a 

Xc, = 2 k fL C '= 6 , 28 . 3 750 000 . 0,0000255 = 600 omu. 

06 x 0.070 pesKTHBHO cbnpoTHBAeHHe Ha aHTeHBaTa BepHra e 
paBHO Ha pasAHKaTa nexcAy KanaaHTHBHOTO Xa = — 500 omo h 
HHA yKTHBHOTO X c , = 800 OMU'. 

X — 600 — 500 = 100 OMU. 

.HunexaHCbT Ha aHTeHBaTa Bepara e 

Z A =Jf{ i A +X' = \/20 3 + 100* = 102 omu. 

P CQ 

AHTeHHHHT TOK e />| “2^= JQ2<==« 0,5 

59 . Koako roAHMa me 6-bAe HHAyKTHpaHaTa e/ieirrpOABH*ema 
CHAa b npaeMHaTa aHTeua ot saxana 58 , axo aHTeHHHHT npoBOAHHK 
CKAioBBa i>rbA « = 30 ° c nocoKata Ha MarHHTHHTe chaobh ahBhh ? 

B. EJIEKTPOMArH HTHH BT>/IHH 

EaeKTpoMarHHTHaTa bvihs, kohto HSA'bHBa paAHoapeAaBaTeAHT, 
ce zapaicrepH 3 Hpa cic cbohts qecTOTa / h c A'bJUKMHaTa ch 

1 _ * _ 300 000 000 (jk) /4ex 

/ “ fix*) ‘ „ W 

Th nonce xa 6 i>Ae HspaaeHa h c $hkchpsh Honep (^MnccapaHa 

BlAHa) 

Koraro cbcexHHTe bijahh ce OTAiraaBar c 25 nxq eAHa ot xpyra. 
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ZU/ienHiMTa H8 npcflflBaHCTO Ha paAHOCHrHaAa sabhch ot Ha* 

• nperraTocTTa (HHTCH3HBHOCTTa) Ha «JieKTpOMarHHTHOTO none Ha btwi- 

HBTa E ; T33H BMHHHHa Ce H3MGPB8 B {^t) ’ GHI'HaA'bT 

ce npueMa Ao6pe ot cynepxerepOAHHeH paAHonpneMHHK, xoraTO 
£ = 5-5-15— , a npH h3jihhhoct Ha CMymeHHH HanperHaTOcna 

Tpa6Ba aa Ctae no-roJiflMa J ot 10 ao 50 — . > 

ripa ycTpoflBaHe Ha paaHO<n>o6meHHH Ha otkpht TepeH c npn* 
seMHa B-MBa c X = 50 - 5 - 200 m, n to Ha Ojihskh pascromnia (ao 
20 ham), ainperaaToerra Ha none to E Moace At 6wie onpeAeaeHa 
CbC 38A0B0AHTeAHa tohhoct c <}>opMy;iaTa 

E = 25,5 ‘ - * ( 47 > 

PascTOHHHCTO d, Ha KoeTO hohcc At ce ycrpoH CHrypHa Bp-bsica 
c yATpaK*bCH bvihh, ce onpeACHH c (JropMyaaTa 

= 3,5 (>/Al -h (48> 

B KOHTO Aj H h% ca BHCOHMHHTe B MeTpH Ha npeABBaTeAHaTa H 
npHeMHBTa aHTeHa HaA paBHHHHa seMHa noB'bpxaocT (pac. 24), a. 



Phc. 24 


d e pa3CTOHHHeTO e khaomctph. HanperaaTOCTTa na e/ieKTpoMar- 
hhthoto none E Ha paacTOHHHe d, onpeAeaeHO c ^opMyaa 48, ce 

H 34 HCHHBa c <J)opMyflaTa • 

£ =8 4^.'!l_i, (49) 

icbACTO Pa e H3JibieHaTa moiuhoct bib BaTOBe, d ce B3eMa b km,. 
a Aj, h, h X — b MeTpH. 

KoraTO ejieirrpoMarHHTHaTa Bi>Afla npoHHKBa b aeMflTa (cyrna 
h Mope), HanperHaTOCTTa £ ce H8MS/HiBa ayBCTBHTe aho. Hoa .A'wi- 
(SoiHHa Ha npoHHKBaHeTo “ ce pasSupa pa 3 CTOHHHeTO, KoeTO hsmh- 
HaBa BiwinaTa ot Bb3Ayxa HaqtTpe b sewn*. aoksto BeAHtHHdTa 

41 


Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 

t 

E ce HaMajiH 2,71 m>TH. RT>Ji6oHHHaTa Ha npoHHKBaHe ce H 3 HH- 
cflHBa c (jDopMy^aTa - 

■ dnpoH — % (50) 

kiacto p e cneijH(J)HMHOTO CbnpoTHBAeHne Ha noHBaTa (hah BOAaTa), 
a / e HecTOTata b kxu,. 



3aAaHH 


GO. HecTOTaTa, c kohto Tpenra ■ e Ae ktpo m arHHTHaTa wbnm, e 
^ = 3000000 xti. JXa ce onpeaeaH A'bJiWHHaTa X h (J)hkchp3hhht 

HOMep. 

P e m e h h e. CtraacHO <J)opMyaa 45 


. c _ 300003000 _ ]nn 

K ~~ f 3000 000 ~ 1 1UU ■*' 


CnopeA 4>opky,na 46 HOMeptT Ha (JjHKCHpaHata biah* e 

42 000 12000 
X ** 100 


M0.8- 


120 . 


61. AHTeHaTa Ha eAHH npeaaBaTeji Hua e$eKTHBHa bhcohhh3 
He$ = 4 m; aHTeHHHHT tok e I a — 0,5 a, a AtAxcHHaTa h a BiAHaTa 
e 100 m. J\& ce onpeaeaH HanperHaTOCTTa Ha noAeTO Ha paacTOH- 
HHe rf = 20 KM. 

PemeHHe, H3noA3yBa ce (JiopMyAa 47: 


E — 25,5 


4 . 0,5 . 100 


12,75^. 


62. PaAHonpeAaBaTeaaT pa6oTH Ha BtxHa X = 40 m, aHTeHaTa 
My HMa e<j)eKTHBHa bhcohhh 3 H,# = 8 m, a aHTeHHHHT tok e I A = 
= 1 a. Ha KaKBo pa3CTOHHHe d HanperHaTocTTa Ha eaeKTpoMar- 

tj ism * 

hhtHoto none ce paBHHBa Ha 10 

PeuieHHe. Ot (JjopMyaa 47 ce HaMHpa, He 

63. Ha paAaonpeASBaTeAH ot aaaana 62 ce nocraBH no-Kica 
aHTeHa — c H € $ = 2 jj. Koako m>TH ce HaMaAHBa Aa^enwHaTa Ha 
AeficTBHe Ha npeAaBaTeAH? 

PemeHHe* E$eKTHBHaTa bhcohhhb Ha aHTeHaTa e HaMaxeua 
4 ni>TH. Ot (popMyxaTa 'd=\J 25,5 . H e # • /a • * CfleaBa> Me 3a ce 
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nocTHrue cbutaTa HanperHarocT Ha noAero, e hco6xoahmo pa3- 
CTOHHHeTO d aa ce HdMaAH >J 4 = 2 n-bm. CAeAOBaTeAHo c nerapa 
m>TH no-K'bca aHTeHa me ce ycTpoH paAHOcBp-bSKa Ha abb nvrn 

28 5 

no-Ktco pa3CTOHHHe : d—~— 14,25 km. 

64. AHTeHaTa Ha cahh npeAaBaTeA Ha yATpan-bCH bmkh e 
ycTpoeHa Ha BHcoiHHa h x = 50 m, a aHTenaTa Ha npHeMHHKa — Ha 
BHCOMHHa A 2 = 29 M. Ha K3KBO MaKCHMaAHO p33CTOHHHe d MOMCe 
Aa ce ycTpoH paAHOCi>o6meHHe MeacAy npeAaBaTeA? tf npHeMHHKa? 

P e m e h h e. MaKCHMaAHOTO pa 3 CTOHHHe ce onpeAeAH c <f>op- 
MyAa 48 


d = 3,5 (s/Aj + v/A 2 ) = 3,5 (s/50 + J 20) = 40,25 km. 

65. KaKBa e .HanperHaTOCTTa Ha noAeTo Ha yATpaicbcaTa Bi>AHa 
c X = 5 m, H3A'bHBaHa ot .paAHonpeAaBaTeAfl ot 3aAana 64 npH ct>- 
mHTe bhcohhhh Ha pa3noAaraHe Ha npeAaBaTeAHaTa h npHeMHa aH- 
TeHa, ano H3A - b*ieHaTa moiuhoct Pa = 36 ern? 

P e ui e h h e. CirAacHO (JjopMyAa 49 


E = 



h l .h i _ R J36 50.20 

X - 04 40,25* *f 5 


63 


MH8 

M ■ 


66. Ha KaKBa A'bACoHHHa npoHHKBaT btjAhhtc » 40 jc h X 2 = 
= 5 m, nipBo, b rAHHecra noqBa h, b t o p o, b mopckata boab, 
aKO cneuH<j)HHHOTO cbnpOTHBAeHHe Ha TAHHecTaTa noraa e p 2A = 
= 10 000 om. cm, a cbmoTO CbnpOTHBAeHHe Ha boasta e p,= 
= 25 om. cm ? 


PemeHHe. GbrAacHO (JjopMyAa 50 3a X**40 m sa rAHHecra 
noHBa 

. , -J 10000 , - JWOOO om. cm t - . 

dnpoH=ifi —. — 1,6 , , = = 1,84 m; 

p 300 000 <J?bOO kxu, - 

\ 40 

3a liopCKaTa boas 

/ 25 

dnpoH = 1)6 ^ 7500 “ M— 9 CM. 

3a X = 5 m, CHpeq aa /=60000 kxu, npH rAHHecTa nowa 

d np on = 1 ,6 43 = 0,66 M = 66 cm. 


V6o000- 

3a MopcKaBOAa: d npoH =1,6. 


>/ 25 


s/60000 


= 0,03 m = 3 cm. 
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r. EJIEKTPOBAKyyMHM flPMEOPH 

1. OTOnJIHTEJIHA BEPWA HA EJIEKTPOBAKyyMHHTE BPHBOPH 

Ha OTonAHTe^Hara achikb Ha BcnKa paABORaMna ce' noAaBa 
OTOiuiHTeAHO HanpeweaHe E cmonA , kocto npoaapBa npe3 xonKaTi tok 

r _ EomottA /r , v 

I omen* t % tOl> 

K-bfleTO e cbnpoTHBAenHeTO Ha OTonAHTCAnaTa WHHKa b nar 
rpHTO CbCTOHHHe. 




Phc. 23 

PaAHOTeXHHieCKHTC yCTpofiCTB* (npHCMHHQHv npe AaBaTeAH, yCHA - 
BaTSAR) HIULT HOpMSAHO HHKOAKO paAHOAaMnH, RHHTO. OTOIMHTeAHK 

hchrkh ce sarpHBaT c tok ot oSm tokoh 3 Tohhhk. Koraxo nocAefl- 


/»*/<» 


1 


\ 

1 

IqJ 

/ - li r ^ 5 t +ls 

*0/tion/C f \ yorn/vf. 2 

- Eq + 

*• \ 

r 

^ Eq + 


, ^ 

— 'W'l'I'H 

a 


t 


Phc. 26 


HHHT e C HHCKO HanpOKeHHC, OTODAHTeAHHTe JKHMKH Ha BCHRKir 
paAHOAaMnH ce BKAioqRaT napaAeAHO kiM Hero (pnc. 25, a); npn 
TaKOBa CBip3aaHe bchhkh paAHOAaMim ca c CAHaKBO OTonAHxeAHo 
HanpeweHHe ; npea OTonAHTeAHHTe hchhkh Ha pasmrre Aaurm o6a<ie 

44 


Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 


Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 

■ ' i 

' MoraT Aa npoTHqar pa3AHqaH no ctoAhoct tokobc. KoraTO oron- 

AHTeAHHHT TOKOH3TOHHMK e C BHCOKO HanpexeHHe (BOpMBAHO 

tobh e ejKKrpoHpexcaTa), OTomHTejiHMTe xchhkh na AawinHTe ce 
BKJHO<aaT nocneaoaaTeaHO ran o6luhh tokohstohhhk (pac. 25,/?). 

npH npffico OTorueHHe aa panHOJiaMtiHre qroiiAHreAHara Bepara 
npeACTa&nHBa qacT ot aaoAHaTa (hah separara aa cmhchohhhh 
tok 4). 3aTOBa npes eamaui kaoh ha ropsaTa Bepara (aa pac. 

26, a npes npoBOAHHica a — 6) npoTnqa tok /«=-/,+ l 0 motu, a npes 

ApyrHH kaoh (npes npoBOAmuca *— e) nponna tok / omo/M — f I * 

np« HenpHKo oTOHAeHHe (pnc. 26, 6) OTonAHTeAHaTa Bepara e Ha- 
ntAHo OTACAeHa ot aHOAHaTa. ' 

3 iAasH, 

67. B paAHonpHeHHHKa , ,PoAHHa* ca ynoTpefieHH neT AaMnH, 

HHHTO OTOHAHTe A HH XCHMKH Ca napSACAHO BKAIOTCHH Ha H8MOT- 

KaTa c Hanpe*eHHe 6,3 a. npe3 HCHqKSTa na AaunaTa ECH2I npo- 
THqa tok I = 0,33 a ; npes cimaTa HCHHKa Ha AaunHTe EF22 (abs 
6pon) h Ha EM4 (cahh 6pofl) — tok 0,2 a, a Ha KpaflHaTa AaMna 
EBL21 — tok 0,9 a. Kskbo e CbnpoTHBAeHHeTO na otacahhtc OTon- 
AHTeAHH HCHHKH H K3KB3 MOIUHOCT A0CT8BH OTonAHTeAHaTa 6,3 BOA- 
tob 3 HflMOTKa Ha MpeHcoBHH TpaHC(j)OpMaTOp ? 

Peine HHe. CbnpoTHBAeHHeTO Ha AcnqKHTe ce onpeAeAH c 

^opuyAa 51. Ha AaMna ECH21 CbnpoTHBAeHHeTO 

g 3 . * 

= ol3" ~19 0Ma ' Ha ABeTe AaMnH EF22 h Ha EM4 CbnpoTHBAeHHeTO 

6 3 ! 

^?ae—Q 5 2 = 31,5 OMa. Ha KpafinaTa AaMna EBL21 cbnpoTHBAeHHeTO 

/k=||=7 OMa ' 

HsqHCAeHHTe ctoAhocth Ha R x ca cwipoTHBAe hhh na aoiqiarre 

6 HarpHTO CbCTOHHHe. 

MomHOCTTa, AOCTaBHHa ot OTonAHTeAHaTa HaMOTKa, e 

P omortA = U omonA • lontiiu = 6,3 . Io6m- 

OdmHHT OTonAHTeAeH tok leg, u, e paBeH Ha c6opa ot otaca- 
HHTe TOKOBe: . 

i lo6ut = 0,33 •(- 0,2 -|- 0,2 4" 0,2 -f 0,9 = 1 ,83 &• 

Moiahocttb PomonA « 6,3 . 1,83 * 1 1,53 am. 
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68. B e 4 HH paflHonpHeMHHK ca ynoTpefieHH aaMna U -cepaa, f- 
HHHTO OTOnjIHTeJIHH WHHKH Ca n 0 C a e a 0 B a T e a H O CBT>p3aHH, h l 

npe3 BCHKa npeMHHaBa tok l om nA — 0,1 a. Otoiuihtcjihoto Hanpe- 
weHHe sa OTaeaHHTe aaMnH e: 20 e — aa aBeTe aaynH UCH21, 

50 a — sa nsnpaBHTeaKaTa UY1 h 55 a — 3a KpaftuaTa aawna 
UBL21. JXa ce onpeaeaH : a) kskbh npeactripOTHBae hhh TpafiBa 
aa ce BKaioqaT nocaeaoBaTeaHo b o6maTa OTonaHTeaHa Bepnra h 
6) KaKBa moiu,hoct P ce H3pa3xoasa 3a OTonaeHHe aa BCHMKH aaMnH 
npn HanpeaceHHe Ha MpexcaTa 150 hjih 220 a (cxeMaTa Ha OTonaa- 
TeaHara sepura e notcaaaHa Ha puc. 29,6). ' 

PeuieHHe. 3a OTonaeHHe Ha bchmkh aaMna e HeoSxoaaMo 
HanpeaceHHe 6' om , /u =20 + 20+ 50 + 55= 145 a. 

Ako HanpeKeHHeTO Ha MpexcaTa e 150 a, pa 3 aaKaTa 150—145 = 

= 5 a Tpa6Ba aa ce yraca ^t cT>npoTHBaeHHe /?j = ^ = 50 OMa. 

Ako BanpeHceHHeTO Ha MpexcaTa e 220 a, nocaeaoBaTeaHo kt»m 
✓ R\ TpaOBa aa ce BKaroqa aom>aHHTeaHO cbnpoTHBaeHHe /?, = 

220— ISO > ■* 


* 

H3pa3xoaBanaTa moiuhoct b oTonanreaHaTa Bepura e 

а) npH 150 BoaTOBa Mpewa: P omo ^= 150.0,1 = 15 em ; 

б) npa 220 BoaTOBa Mpexcar i D omo >M= 220. 0,1=22 am. 

69. Ha paaHonpHeMHHKa ot 3aaaqa 68 e H3ropaaa H 3 npaBHTea- 
Haia aaMna UY1. Ctmaia tph6b 3 aa ce 38 MeHH c hob thii h 3 - 
npaBHTeaHa aaMna VY1 c OTonanteaHO HanpexceHHe 55 a h OTOn- 
aHTeaeH tok 0,05 a. KaKBa npoMHHa TpnfiBa aa ce HanpaBH b o6- 
maTa OTonaaTeaHa Bepura Ha paaaonpHeMHHKa ? 

P e m e h h e. B T03H cayqafi neo6xoflHMOTO HanpexceHHe sa 
OTonaeHHe Ha bchskh aaMna e c 5 b no-roaaMo: 20 + 20 + 55 + 
+ 55 = 150 a.* ' 

CaeaoBaTeaHO npa HanpexceHHe Ha MpexcaTa . 150 a c-bnpoTHB- 
aeHHeTO /?i=50 OMa (phc. 29, 6) Tpadaa aa ce H3KaioqH. npH 
220 a MpewoBo HanpexceHHe TpafiBa aa, ociane cawo cbnpoTHB- 
aeHHeio /? 2 = 700 OMa. 

rioHexce npea OTonaHTeanaTa xcaqKa Ha aaMna VY1 TpaCBa aa 
npoTHqa no-caa6 tok — 0,05 a, caeana napaaeaHO Ha Hen aa ce 
BKatoqH CbnpoTHBaeHHe 

= 1 100 OMa. 

npH 220 BoaTOBa Mpexca Moxce aa ce ynoTpedn CKaaHa aaMnaqKa 
BKaioqeHa nocaeaoBaTeaHo b o6maTa OTOnaHTeana Bepnra (pnc. 27,o). 
B T 03 H cayqaft Tpa6Ba aa ce HaMaaH CT»npOTHBaeHHeTO P? Heaa, 
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CKflJiuaTfl JiaMnH*iKa as e sa 18 a, 0,1 a. Cn e AOBaTe jiho hcoCxoah- 
MOTO HanpeMteHHe e 150 + 18 = 168 e; ci>npoTHiwieHHeTO R 2 Tpa6Ba 
up yracH 220 — 168 = 52 $ ; cera HerbBaTa ctoAhoct TpafiBa Aa 6vAe 

^2 = |l = 520 0Ma ' 

70. B eflHH paAHonpHeMHHK ca ynoTpefieHH cibctckhtc jiaMnw 
6A7, 6K3, 6r2 h 6fl6 — bchmkh c 6,3 e OTOiweHHe. H3rapa Kpafl- 
aaTa aaiina 6116. CtmaTa ce 38MeHH c eBponefiacaTa Aauna AL2- 
KaKBO TpafiBa Aa ce HanpaBH? 


UCH2f UCH2! UBL2i U!/t 

o_n n n_ ~ 



S20 fOS/Qfg 

a 


% 


Sfi7 BM2 6r? ffU 


. n 

n 

•n 

n 

1 2Jtwa 

6J3 

o— * 

i 

• I 

\ 


6 

Phc. 27 


P e in e h h e. rioHeace jiaMnaTa AL2 ce Hyxcaae caMO ot 4 ,#• 
OTOiuiHTeAHO HanpexceHHe, aa Aa ce nociaBH Ha mhctoto Ha aaMiia 
6n6, e HeoCxoAHMO b oTonairrejiHaTa A Bepwra Aa ce bk/ho<ih no- 
caeAOBaTeaHO cbnpOTHBJieHHe R (pnc. 27, 6), Koero Aa ijohhxch 
H anpeweHHeTO ot 6,3 Ha 4 e. CxofiHOcrra Ha TOBa CbnpoTHBaeHHe 
TpafiBa Aa OtAe ' 

# = Mzi* = 2,3 OMa. 

3 a 6 e ji e w k a. OTonaHTeraHaT tok Ha HosaTa aaMna AL2 ela. 

2. AByEJIEKTPOAHA JIAMI1A 

rioA BJiHHHHe Ha rioJioHCHTe/iHOTO aHdAHO HanpeaceHHe E a H&nt- 
u phm tp ot KaxoAa efleKTpoHH npacTHraT Ha aHOAa ct»c CKopocr 

z» = 594 4Sa~ (52> 

FIpeMHHaBamHHT npe3 .aaMnaTa eaeicrpoHeH noTOK npeACTaBJiHBa 
aHOAHHHT TOK I„, HHHTO CTOAHOCT 33BHCH OT npHJIOHCCHOTO Ha 
aHOAa HanpeaceHHe E a . 3aBHpHMOCTTa Ha /„ ot E a e H3o6pa3eHa 
rpa$HHecKH npes xapaKrepHcnucaTa Ha ahoas, nona3aHa Ha 
p«c. 28. Bt>b BiaxoAHatHH ynacrbK Ha xapaKTepHCTHKaTa 33BH- 
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•CHMoerra Ha l a ot E a ce HspaBHBa cic sa koh a a a Tpmrfe 

B TOpa 

' v I a — <= kEa, ( 53 ) 

K-bfleTo k e Koe(J)HUHeHT na nponopctHOHaaBOCT, onpeaeneH ot 

• KOHCTpyKTHBHOTO yCTpOftCTBO B8 ejieKtpOflHTe Ha AHO^a — OT 



Pic. 26 


Jlt^wHHara ea KaTOAuaTa aaraca / h ot pascroameTO He)Kjiy 
aaofla h KaToaa rf cnopea <J>opMyjiaTa 

/e-0,00b0146^. (54) 

B TaaH 4>opMyjia / h d ce gaeaiaT b cahbkbh cahhh«h. Th e b 
owia aa UHJiHHApHqeH aHOAt b ocTa ua koAto e pastiOAoaceH 

KBTOA'bT. . . 

BiTpemaoTO CT>npoTHB^eHHe aa ahoas e oTHomeHHeTo if eacA y 
HapacTBBHeTo ua bijoahoto HanpeaceHm LE a m cbotmthoto Ha- 
pacTBBHe Ha aHOAHHH tok A I a (Bh» pnc. 28) : 

M *= 47- • (55) 

iXBye/KKTpoAHaTa AaMna ce Hsno/fsyBa kbto cAHOfrbTen toko- 
H8npBBHTeA c HpewoB TpaHcipopwaTop (pHC. 29, a) hah 6es TpaHC- 
<popHaTop (pHO. 29*tf) H KaTO Aaynvren TOKOusnpBBHTea (pnc. 30). 

Ako TOKOHsnpaBHTe^BT e <5es HstvraxAtfni KOHAeHWrop C t h 
« es 4>Harbp Z.C, , cpeABaTa ctoAhoct h% HanpaSenoTo Hanpewe- 
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HHe U 0 npH e flHO n-bT HHH T0K0H3npa BHTejI 
4>opMy^ata 




ce onpenejia c 
(56) 


a npa AByn-bTHHH TOKOH3npaBHTe ji — c (JiopMyjiaTa 

u 0 -o,w^^. 


(57) 




B nocjieflHHTe aBe (JiopMyjiH R e CbnpoTHBjieHHeTO Ha KOHcy- 
MaTopa (b pa^HonpHeMHHKa Tosa e o6iuoto npaBOTOKOBO c-bnpo- 
THBaeHHe Ha bchhkh napa.ne.nHo rk^homchh jiaMnn), a Rt e bt»- 
TpeiDHOTO C'bnpOTHBJieHHe Ha TOKOH3npaBHTeJIH, CbCTOHIUO ce OT 
OMHHeCKOTO C'bnpOTHBJieHHe, C06cTBeHO H BHeceHO, Ha BTOpHHHaTa 
naMOTKa Ha TpaHC<})opMaTopa R mp (ako HMa TaKbB) naioc Bvrpeui- 
hoto C'bnpOTHBJieHHe Ri Ha ano^a, onpeaejieHo c <J)opMy;ia 55. 


4 3 aAaHH no paanorexHiiKa 
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CpeaHaTa ctohhoci Ha H3npaBeHHH tok npe3 KOHcyMaTopa ce 
onpeaean, KaTO ce pa3ae^H HanpeaceHHeTO ot (J)opMy;ia 56 (hjih 
57) Ha cbnpoTHBJieHHeTo Ha KOHcyMaTopa R. 

npH BKJiioMBaHe Ha H3waacAamHH KOHaeH3aTop H3npaBeHOTO 
HanpeweHHe ce noBanra. HeroBaTa TOHHa roaeMHHa 33bhch : 1) ot 
K anaHHTeTa Ha KOHaeHaaTopa h 2) ot TOKa, kohto npoTHqa npe3 
npaBOTOKOBHH KOHcyMaTop. Ha pwc. 31, a e H3o6pa3eHa rpa<J>Hqe- 
CKH 33BHCHMOCTTa Ha H3np3BeHOTO HanpOKCHHe OT nOCTOHHHHH 

tok npe3 KOHcyMaTopa npa e ah o n t> t h h h T0K0H3npaBHTeji, a 
Ha pHC. 31, 6 e aaaeHa cT>maTa 33 bhchmoct 3a jBym>THHS 
T0K0H3npaBHTeji. i3.aa.eHH ca hhkoako kphbh b cnaa 3a hhkojiko 
pa3JiHMHH ctoAhocth Ha KanapHTeTa Ha H3rjia»caamHH KOHaeH3a- 
Top C 1 . ilaHHHTe ot KpHBHTe ca nojiyqeHH npH e(j)eKTHBHa cioft- 
hoct Ha npoMeHaHBOTO HanpewcHHe U e( f, = 300 e bt>b BTopnqHaTa 
TpaHC(J)opMaropna HaMOTKa. Ot KpHBHTe ce BH»aa, qe 3a I R = 0, 
cnpeq npn H3KaioqeH KOHcyMaTop, npaBOTO Hanpe*eHHe Ha toko- 
HsnpaBHTeaa e 420 e — t33h ctoAhoct e MaKCHMaaHaTa Ha npo- 
MeH^iHBOTO HanpenceHHe, hkhto U e # = 300 8 : 

U MOK c = 1,4 Ue 0 = 1,4 . 300 =420 e. 

3aaaqH 

71. Meacay aHoaa h KaToaa Ha T0K0H3npaBHTeaH3Ta aaMiia e 
npH^OHteHO HanpeweHHe E a = 121 e. C KaKBa ckopoct npHCTHrar 
Ha aaoaa ejieKTpoHHTe ? 

PemeHHe. GbtviacHO (JjopMy^a 52 

v = 594 y[E a = 594 \Jl2l = 6534 KM/ceK. 

72. KaToatT Ha eaHa aByeaeKTpoaHa JiaMna e a't-’i'br 1,5 cm ; 
pa3CTOHHHeTO Mencay Hero h aHoaa 4 = 2 mm. KantB anofleH tok 
npoTHqa npe3 JiaMnaTa, ano Ha anoaa e npnaoxceHO HanpeaceHHe 
Ea = 121 8 ? 

PemeHHe. C-braacHO <J)opMyaa 54 Koe$HUHeHTT>T 
k = 0,0000 1 46 1 = 0,0000146 = 0,000 1 1 . 

CTofiHOCTTa Ha aHOAHHH tok ce onpe^e^tH c <J)opMy/ia 53 

I a — K \ZzTa = 0,0001 1 fl 2P = 0,146 a = 146 mo. 

73. XU ce onpeae/in BvrpeuiHOTO cbnpoTHBaeHHe Ha aHoaa, 
qnHTO xapaKTepncTHKa e aaaeHa Ha phc. 28, 3a E a — 20 e. 
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PeuieHHe. Ot pwc. 28 ce BHHcja, qe Ha HapacTBaneTO 
& E a = 4e cbOTBCTCTByBa HapacTBaHe A/ a =16 Ma; cbrjiacHO 
(J)opMy^a 55 

= A I a ~ 0,016 = 250 OMa. 

74. IlpoMeHJiHBOTO MpeacoBO Hanpeacemie, kocto ce noaaBa Ha 
eflHon-bTHHH TOKOH3npaBHTea Ha pnc. 29 ,a, HMa e<J>eKTHBHa cto6- 
HOCT Ue# =300 a. B-brpeuiHOTo ctnpoTHB^eHHe Ha JiaMnaxa e 



Ri = 650 OMa, a OMHqecKOTO cbnpoTHBJie HHe Ha BTOpHHHaTa TpaHc- 
(JiopMaTOpHa HaMOTKa 3ae^HO c BHeceHOTO ctnpoTHBJieHHe e 
Rmp — 50 OMa. Tc>K0H3npaBHTe;iHT 3axpaHBa c noeroHHeH tok koh- 
cyMaTOp c R = 5400 OMa. Jl a ce onpe.ae.rin cpe^HaTa ctohhoct 
H a H3npaBeH0T0 HanpeaceHHe: 1) 6e3 H3iviaacaam KOHaeH3aTop h 
2) c H3rflaacaam KOHjeH3aTop c KanaiwTeT C, = 8 mk$. 

P e hi e h h e. ripn AHiica Ha H3raaHCAam KOHAeH 3 aTop ctraac- 
ho 4>opMyaa 56 


Cpe^HaTa ctoShoct Ha H3npaBeHHH tok npe3 ko Hey MaTopa 

/„=§ = 5W = 0 > 022a=22 Ma ‘ 
npH BK^uoqBaHe Ha H3raaaca,amHH KOHAeH33Top U 0 h 7 0 ce no- 


BHiuaBaT. 


CToflHocTTa Ha H3npaBeHOTO HanpeaceHHe U 0 ce onpeaeaH ot 
K pHBaTa 3a 8 Mtttfi Ha pHC. 31, a — npecenHaTa TOMKa Ha npaBaTa, 
03HaqeHa c 5400 omo, c KpHBaTa npeacTaBJiHBa T-bpcenaTa cpeAHa 
ctoAhoct Ha HanpeaceHHeTO b ABaia Kpaa Ha KOHcyMaTOpa R, a 
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hmchho U'o = 270 6. Ha TOBa HanpeaceHHe no a6ciwcHaTa oc ct>- 
OTBeTCTByBa n3npaBeH tok /o=50 Ma. CTaBa hcho, qe 6.iaroaape- 
HHe Ha Hsr^awaamHH KOHaeH3aTop K3 kto HanpeaceHHeTO U 0 , Tana 
h tokvt I 0 nopacTbaT noBeqe ot ABa ntm 

75. Kan me ce H3MeHHT HsnpaBeHOTO HanpeaceHHe h H3npaBe- 
hhht tok Ha TOKOH 3 npaBHTeaH ot 3aaaqa 74, ano ct>iuhht ce 
npeKOHCTpynpa KaTO ABym>TeH (U c # = 300 e e HanpeaceHHeTO b 
noaoBHHaTa aHOAHa h3motk3). 

P e in e h h e. Ot cpaBHHBaHeTO Ha (jjopMyaH 56 h 57 ce BHHCAa, 
qe 6e3 H 3 raa«aam KOHaeH3aTop HanpeaceHHeTO U 0 ce yaBOHBa 
npH aByntTHOTO TOKOH3npaBHHe ; me ce yaBOH caeaoBaTeaHO h 

TOK'bT I 0 : 

i/ 0 =2. 119= 2389 h 7 0 = 2.22 = 44 Ma. 

ripH BKJHOHBaHe Ha H3raaacaamHH KOHaeH3aTop ot pnc. 31, 6 

ce BHHCAa, qe £/o = 292a h /o — 54 Ma. 

floayqeHHTe pe3yaTaTH noKa3BaT, qe c ABym»THHH T0K0H3npa- 
BHTea c H3raaacaam KOHAeH3aTop ce nocTHra h3h-bhcoko H3npaBeHO 
HanpeaceHHe. 

76. rioa KaKBO HanpeaceHHe ce HaMHpa aHOAT>T Ha H3npaBHTeaa 
ot 3aaaqa 75 (pnc. 30) ? 

P e iu e h h e. Ahoahoto HanpeaceHHe U a e HanpeaceHHe Meacay 
aHoaa h KaToaa Ha H3npaBHTejiKaTa. Meacay Te3H JiaMnoBH 
eaeKTpoAH ca bkhkhchh nocaeaoBaTejiHo : npoMeHanBOTO Hanpe- 
aceHHe U, 0 = 300 a, npanoaceHO b noaoBHHaTa Ha BTopaqHaTa Ha- 
MOTKa Ha MpeacoBHH TpaHC(J)opMaTOp (Meacay aHoaa h rnacHTo) h 
nocTOHHHOTO HanpeaceHHe U 0 = 292 e, npnaoaceHo Meacay ma- 
chto h KaToaa. IloHeace Te3H ABe Hanpeac^HHH ca pa3HopoaHH, 
oSmoTO e<J>eKTHBHO HanpeaceHHe fee paBHHBa Ha reoMeTpHqHHH 
c6op ot U e 0 h Uq h ce H3HHcaaBa c cJ>opMyaaTa 

U 0.c 6m = v/300 2 + 292 2 - 41 8,6 e. 

MaKCHMaaHaTa ctohhoct Ha aHoaHOTo HanpeaceHHe Ua MaKC ce 
noayqaBa b MOMeHTHTe, KoraTO TpaHC<})opMaTopHOTO HanpeaceHHe 
e b OTpHnaTeaHHH ch MaKCHMyM (pnc. 32) — U MaKC = — 1,41 U e # — 

= 1,41 .300= — 423 a : 

U a = — 423— 292 = — 715 e. 

a Manc 

IloHeace TOBa HanpeaceHHe e OTpHnaTeaHO, npe3 aaMnaTa He 
npoTHqa aHoaeH tok. ToBa HanpeaceHHe ofiaqe Moace aa npeaH3- 
BHKa npofiHB Meacay aHoaa h KaToaa, ano aaMnaTa e c aom 
BaayyM. 
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77. C kcwiko BOJiTa me ce iiohhxch HanpexceHHeTo b KOHcyiua- 
Topa R ot 3aAa<ia 75, aKO MexcAy Hero h H3r;iax<AamHH kohach- 
3aTOp ce BKAKWH <J)HAT'bp'bT LC 2 H aKO OMHieCKOTO CT>npOTHBXe- 
HHe na Apocexa e 200 OMa} 



Phc. 32 

P e m e h h e. HanpexceHHeTo ce nomixcaBa c naAeHHeTO b Apocexa 
A0/ —IqR l = 0,054 . 200 = 10,8 e. 

CxeAOBaTexHO KOHcyMaTopiT R me 6tAe noA HanpexceHHe 
U k = Uo—AU=292— 10,8 = 281,2 e. 

78. KaKT>B me 6i>Ae pe3yxTaT , bT ot norpeuiHOTO BKJiiOHBaHe 
Ha exeKTpOAHTHHH KOHAeH33TOp C x Ha PHC. 30: OTpHQaTeAHHflT 
exeKTpoA, CT>eAHHeH c KaTOAa Ha H3npaBHTexKaTa, a noxoxcHTex- 
HHHT — C maCHTO ? 

O t r o b o p. norpeiiiHO bkajohchhat KOHAeH3aTop me AaAe 
HaK-bco TOKOH3npaBHTexHaTa xaMna. B pe3yjrraT Ha TOBa aHOA- 
hhht tok me nopacHe h e Aony cthmo, aHOAvr me ce 3arpee ch/iho 
( me ce HaxcexcH), bi>3moxcho e Aa ce oriHe h Aa Aonpe ao na- 

TOAa — npOTeKAHHT TOK Ha KtCOTO CT>eAHHeHHe e B CbCTOHHHe 
HantAHO Aa pa3pyuiH KaTOAa — xaiinaTa CTaBa HeroAHa. 

79. KaKBO HanpexceHHe e npHxoxceHO MexcAy AsaTa aHOAa Ha 
TOKOH3npaBHTeAHaTa xaMna ot 3aAaqa 75? 
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81. XU ce H3MHCJIH Mpe*OBHHT TpaHC4>OpMaTOp Ha TOKOH3IIpa- 
BHTejiH Ha pHC. 30, aKO CbiUHHT aaxpaHBa paaHonpneMHHK c JiatinH 
ECH11, EBF11 h ECL11 c iioctohhho Hanpe*eHHe U 0 = 260 8 h 
o6m H3npaBeH tok I =0,07 a. ToKOH3npaBHTe/iHaTa JiaMna e AZl. 

OcHOBHHTe flaHHH, KOHTO Ce H3HHCJlHBaT, Ca : HanpCHHOTO ceie- 
HHe S Ha MC€J15!3HaTa CbpueBHHa, CpOHT Ha HaBHBKHTC Ha BCHMKH 
HaMOTKH w h AeSe/iHHaTa Ha npoBOAHHKa hm d. Te3H m>K abhhh 
ca onpe.ae.neHH ot H3pa3xoABaHaTa moiuhoct P b paflHonpneMHHha. 

06maTa H3pa3xoAB3Ha moiuhoct ce paBHHBa Ha c6opa ot qac- 
THHHHTe moiuhocth: 1) npaBOTOKOBaTa P-, AOCTaBeHa ot toko- 
H3npaBHTe^iH b aHOAHHTe h CKpaHHHTe BepnrH Ha /iaMriHTe P = = 
= 260.0,07=18,2 «/re; 2) OTon/iHTe/iH3Ta P U3ttp 3a oTon/ieHHe Ha 
AZ 1 : Puanp = 4 . 1,1 =4,4 s/re h 3) OTon/iHTe/iHaTa 3a ApyrHTe Tpn 
/laMIIH npn UomotiA = 6,3 8 H o6lU TOK IomonA — 2 a, a HMeHHO 
Ponton a — 0,3 .2 = 1 2,6 8/W. 

floHOKe H3HHCJieHHeTO ce npaBH c H3BecTeH pe3epB, 3aTOBa 
oCmaTa moiuhoct ce B3eMa c 10 % B noBeqe : 

P oOma — 1,1 {.P^ + Puanp + PomonA)^ U (18,2 + 4,4 + 12,6)=38,7 8/W. 

\ 

B TafiwHua 1-Ba ca uaueHH uaHHHTe 3 a P 0 6m, 6poHT Ha Ha- 

BHBKHTe Ha BO/IT, 6pOHT Ha BCHHKH H 3 BHBKH W H Aede/IHHaTa Ha 
npoBOAHHKa d 3a pa3/iH<iHH h3motkh ( 3 a pa3/iHMHH HanpeHceHHsi). 
rioHewe b T83H Ta 6 /iHua Hail 6 / 1 H3icaTa moiuhoct ao ' 38,7 em e 
40 s/re, B3eMaMe ashhhtc 3a Hes: 

S=7,7 K8. CM, = 5,8 H3BHBKH/B0/IT, n’bpBHHHaTa TpaHC<J>op- 

MaTopHa HaMOTKa e c 870 h3bhbkh npH d = 0,44 mm 3a Hanpe- 
*eHHe ua MpewaTa 150 e, hah n-bK 1280 HaBHBKH npn d = 
= 0,36 mm 3 a 220 8. 

BTopHHHaTa HaMOTKa c HanpexceHHe 2x3002 e TpJiCBa Aa HMa 

0 23 

2x1910 HaBHBKH npn rf = -|— = 0,115 mm (B3eMa ce noreoBHHaTa, 
noHeuce tokit npoTHua npe3 noaynepHOA). 

OTon/iHTe/iHaTa HaMOTKa Ha H3npaBHTe/iKaTa 3a U = 4 e — 26 
HaBHBKH H d=\ MM. 

OTon/iHTejiHaTa 6,3 bo/itob3 HaMOTKa — 41 HaBHBKH c d— 1,2 mm 
(bh* TaSAHua 2-pa). 

Heo6xoAHMHHT AnaMeT-bp Ha npoBOAHHKa Ha pa3/iHMHHTe Ha- 
MOTKH B 33BHCHMOCT OT CTOfiHOCTTa Ha TOKa, npOTHHaiU npe3 npo- 
BOAHHKa, e nocoqeH b Ta6/iHua 2-pa. 
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T a6jiH na 1 
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3. TPHEJ1EKTPOAHA JIAMnA 

EmHCHOHHHHT TOK (aHOAHHHT IIAIOC peilieT'bMHHJIT) B TpHeJieK- 
TpoflHaTa JiaMna 33bhch eAHOBpeMCHHO k3kto ot pemerb^HOTO 
HanpexceHHe e p , Tana h ot aHOAHOTo e a . npa OTpHiiaie^HO Ha- 
6AeKTpH3HpaHa peuieTKa cmhchohhhht tok ce paBHHBa Ha aHOA- 
hha: ia—if KoraTo 3hoahhht tok e ia-aeq ot cbCTOHHHeTo Ha 
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HacHmaHe (yqacrbKa A' A" ot xapaKTepncTHKaTa Ha pnc. 33 ,a)> 
Tofl ce H3MHCJiHBa c (JjopMyjiaTa 

i a = K^J(e p + De a )\ (58) 

K^aeTO D e npoHHuaeMOCTTa Ha AaMnaTa, a k — Koe<J)HUHeHT Ha 
npOHOpUHOHaJIHOCT H 33BHCH OT KOHCTpyKTHBHOTO yCTpoiiCTBO Ha 
naMnata — H3qHCAHBa ce c (|>opMyjia 54, b cwia h 3a ahoas* 




PemeTtHHaTa xapaKTepncTHKa Ha aHOAHHH tok Ha TpnoAa H3- 
pa3BBa rpac})HqecKH saBHCHMOCTTa Ha aHOAHHH tok i a ot pemerbi- 
hoto HanpexceHHe e p npn HeH3M£HHO (hoctohhho) aHOAHO Hanpe- 
weHHe (pac. 33, a) C noMomTa Ha Ta3H xapaKTepHCTHKa MO»e Aa 
6iAe onpeAeaeHa CTaTHHHaTa CTp-bMHHHa S Ha AaMnaTa : 

S = ^ npn e a -= const (itoctohhho). * (59) 

AHOAHaTa xapaKTepncTHKa Ha TpHOAa npeACTaBAHBa KpHBa 
AHHHH, KOHTO H3pa3HBa 33BHCHMOCTT3 Ha aHOAHHH TOK OT aHOA" 

hoto HanpeHceHHe (phc. 33, 6). C Hen ce onpeAeAS BiTpeuiHOTO 
ctnpoTHBAeHHe Ha AaMnaTa 

Ri — Y^ npn e p = const (iioctohhho). (60) 

KoraTO ca h3bccthh S h TperaaT napaMen>p Ha AaMnaTa — 
npoHHuaeMoerra D, Moxte Aa ce onpeAeAH c BiTpeniHOTO ypaB- 
HeHHe 

S.D.Ri= 1. (61) 
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PeuHnpOTrtaTa ctoAhoct Ha npommaeMocTTa e 
Koe4)HUHeHT Ha ycn;iBaHeTo: n=i. 

JleiicTBHTe^HHHT Koe4)HUHeHT Ha ycHJiBaHeTo 

ts _ Ua~ 1 Ra Ra 

A “ ~ n oTTdZ — P fa + # a • 


CTaTIWHHHr 


(62> 


Up ^ D Ri -j- Ra 

B nocneflHaTa 4>opMyaa U p e BT^ynuTeAHOTo (peuuerbMHOTo) 
npoMcmiHBO HanpeiKeHne, U a ~ — bhouhoto npoMeHJiHBO Hanpeace- 
HHe, a Ra — 3 HOAHOTO CbnpOTHBfleHHe. 

AMiwmTyaaTa Ha npoMeHjiHBaTa c-bCTaBHa Ha aHOAHHH tok I a 
ce onpeAMH c (JjopMy^ara j 

Up < I 

D Up i g i_ 

Ri + Ra 


l . 


(63> 


Ri ■+■ Ra 

(IpOHe HAHB 0 T 0 K 0 B 8 T 3 MOIUHOCT, IIOAyHeHa B TOBapHOTO Cbnpo- 

THBaeHHe Ra, MO*e aa 6 i>Ae onpeAeJieHa c eAHa ot caeAHHTe 
(JjopMy^H 

(64). 


P = i/< 


a 


__2 

u . p L / 2 p • p —1 ^ a ~ 

■ U “~> ~ 9 ‘“-Ha* r ~ <1 R a * 


ripaBOTOKOBaTa moiuhoct P-, kohto ce H 3 pa 3 X 0 ABa ot toko* 
H 3 To t iHHKa b aHOAHaTa BepHra Ha aaMnaTa, ce onpeaeAH c <J>op- 
HyaaTa 

P= = J ao .U 3 , (65> 

kt>acto Ia 0 e nocTOHHHaTa ctcraBHa (cpeaHaTa ctoAhoct) Ha aHOA- 
HHH tok, a [/j e HanpeweHHeTO Ha aHOAHHH tokoh 3 tohhhk. 

OTHomeHneTO Meway P_ h P= e Koecj)nuneHT’bT Ha no/ie 3 Ho 
aeftcTBHe tj Ha AaMnata KaTO ycHABaTea: 


7): 


— / u 
2 ^ 




Ua 


P= 


( 66 ) 


/a 0 • Ui 2 /a 0 • t/i 

Pa 3 AHKaTa Meacay P= h P_ ce H 3 pa 3 XOABa 3 a 3 arpaBaHe Ha. 
aHOAHaTa naacTHHa — th e 3 ary 6 HaTa moiuhoct Ha JiaMnaTa : 

P 3 az = P=-P L. (67) 


3 aaaHH 

/ 

81. HanpeaceHHeTO Ha pemeTKaTa Ha AaMnaTa e e p =— 2 
aHOAHOTo HanpeaceHHe £ a = 200 e, npOHHua eMOCTTa D = 0,1 =. 10°/ or 
a Koe<J>HUHeHTbT Ha nponopuHOHaaHOCT k = 0,0006. JX a ce onpe- 
AeAH aHOAHHHT tok. 
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PemeHHe. ObrnacHO <})opMyaa 58 

i a = 0,0006 (- 2 + 200 . 0, 1 J* = 0,0458 a = 45,8 Ma. 

82. R a ce onpeaeajiT napaMeTpHTe S, R it D h |x Ha TpHoaa, 

«JHHTO CT3THHHH aHOflHH X3 pa KTe pHCTHKH Ca 33ACHH Ha pHC. 33, a 
h 33,6, 3a e p = — 5 e h e a = 130 e (tohk3 A ot xapaKTepHCTHKaTa). 

P e iu e h h e. Ot pnc. 33, a ce BHxcaa, He 3 a Hapa CTBa hcto 
Ae p = 2 e HapacTBa hcto Ha TOKa e A i a = 6 Ma ; caeaoBaTeaHO 



3 


Ma 

sojtm 


0,003 


a 

so Am 1 / 


Ot aHOflHaTa xapaKTepncraKa (pHC. 33,6) ce BHwaa, He 3 a 
A'e a = 20 8 HapacTBaHeTO A 4 = 4 Ma; caeaoBaTeaHO 

Ri = = 5000 OMa = 5 KOMa. 


Ci>raacHO BTjTpeuiHOTO ypaBHeHHe 61 npOHHitaeMOCTTa e 


D 


1 

S.Rt 


1 

0,003 . 5000 


= 0,067 = 6,7%. 


TeopeTHHHHHT Koe(J)niiHeHT Ha ycH^BaHe |i = --- = = 1 5. 

, L) 0,uo7 

83. Ra ce cpaBHH crp-bMHHHaTa S b tohkhtc A' h A", HaMH- 
pamH ce b no noaerara ynacrbUH Ha xapaKTepHCTHKaTa, ct>c CTpiM- 
HHHaTa B TOHK3T3 A (e p = — 5 8 H e u =l30 s). 

PemeHHe. B TOHKaTa A! CTpbMHHHaTa S' = ^= 1,25 

2 ’ eo Am 

B TOHKaTa A" CTpT>MHHHaTa S" =^- — 2 

1 80 Am 

noflyneHHTe pe 3 yaTaTH noKa3BaT, ne b no-noaeraTHTe ynacrbiw 
Ha xapaKTepHCTHKaTa CTpi>MHHHaTa .S e no-Maaxa b cpaBHeHHe 

ct>c cpe^HHH Haii-CTp-bMeH ynacTbK, KtaeTO S = 3 — . 

8 

84. Ra ce onpeaean BtTpeiiiHOTo ctnporaBaeHHe Ha Tpnoaa 

ot npeamecTByBamaTa 3aaana 3a paSoraHTe tohkh A! h A" npn 
H3HHcaeH3Ta npoHHpacMOCT D = 6,7 % • (CTaTHHHaTa xapaKTepnc- 
THKa e Aa^eHa Ha pHC. 33, a) / 

85. Ra ce cpaBHH BtTpe luhoto ctnpOTHBaeHHe Ha TpHoaa, 
hhhto cTaTHHHa xapaKTepHCTHKa e aaaeHa Ha phc. 33,6, b noae- 
raTHH yqacTT>K npn TOHKa A t c BtTpeiuHOTO CbnpOTHB.ieHHe b 
CT p-bMHHH ynaCT-bK (npH TOHKa A). 

PemeHHe. B TOHKaTa A, BiTpeniHOTo CbnpoTHBaeHHe R,' = 
25 8 25 

= 3|5 — = 0 0035 = 7140 OMa. CaeaoBaTeaHO B'bTpeuiHOTo ebnpo- 
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THBaemie na flaianaTa b no-nojieraTHa yqacTT>K Ha xapaicrepHCTH- 
Kaia e no-rojiaMO (b ctPt>mhhh yaacrbK npn tomkh A cT>npoTHB- 
jieHHeTO Ri — 5000 omo ). 

MCL 

86. CTpi>MHHHaTa Ha eflHH TpHOfl e 2 — . npH noBHinaBaHe Ha 

aHOAHOTO HanpeHceHHe c 50 Boma aHOAHHHT tok HapacTBa c 4 mcl, 
npH yc^oBne Me HanpeaceHneTO 
Ha pemeTKaTa ociaBa HeH3 - 
weHHO. JX a ce onpeaejiH bt> - 
TpeiHHOTO C'btlpOTHBJieHHe H 
npoHHuaeMOCTTa Ha jiaMiiaTa. 

87 . Ha pemeTKaTa Ha 
TpHeaeKTpo^naTa ycn^BaTe^- 
Ha jiaMna, mhhto napaMeipn 
ca onpeAeaeHH b 3a,naMa 82 

<5 = 3 ^, Ri = 5 komcl, D = 

= 6,7 °/ 0 ), e noflaaeHO npoMeH- 
jihbo HanpeaceHHe c aMrmHTy- 
rh Up = 2 e, B aHOflHara BepHra Ha ;inMnaTa e BKjnoaeHO aK- 
thbho ~cbnpoTHBjieHHe R a = \ bKOMa (pnc. 34 ). fla ce oir'e.a.e.nHT . 
a) Koed)HUHeHTi.T Ha ycH/iBaHcro K', 6 ) hhoahoto npoMeiuiHBO Ha- 
npeaceHHe U a ~; b) aHOAHHST npoMeHJiHB tok l a „ h r) npoMeH- 
JlHBaTa moiuhoct . 



P e ui e h h e. ObiviacHO (J>opMyjia 62 
Ra it? 15 


K = v? 


Ri + Ra 


= 15 


5 -j- 15 


= 11 , 25 . 


CneflOBaiejiHO AaMnaia me ycHjm noA a fl eHOTO ft HanpeaceHHe 
11,25 n-bTHjB aHOAHaTa Bepma me ce noAyHH npoMemiHBO Ha- 
npeiKeHHe 


U a ~ = kU p „ = 1 1 , 25 . 2 = 22,5 e. 


AMiuraTyaaTa Ha hhoahhh npoMeHJiHB tok (ixpoMeHAHBOTOKOBaTa 
cbCTaBHa) cbraacHO 4>opMy.aa 63 e 

/ 1 = _ 2 — 1 , c - t ^ a = 0,0015 a = 1,5 Ma. 

Ia ~- D Ri + Ra 0.067 5000 + 15000 

CtmHHT pe 3 y;iTaT ce noJiyaaBa, aKO pa3AeAHM U a ~ = 22,5 s 
ua CT>npoTHB7ieHHeTO R a — 15 000 OMa: 


i Ua 225 

la ~~ r 7 ~ 15000 


= 0,0015 a = 1,5 mo. 
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06pa3yBaJiaTa ce b R a npOMCH.iHBOTOKOBa mouxhoct 

~ = 0,5 . 0,0015 . 22,5 = 0,0169 a/re = 16,9 MBm. 

88. Ha p«c. 35, a ca naaeHH tph ct3thhhh peuierbqHH xapan- 
TepncTHKH, no/iyqeHH 3a e a = 200, 150 h 100 e. B aHo^Haia Be- 
pHra Ha Tpno,zia e BK/iioqeHO 3 kthbhoto cbnpOTHB/ieHHe R a = 



Phc. 35 


= 25000 OMa. ripH /iHnca Ha B-b36yiK4amo nanpeaceHHe, cnpeq 3a 
U p ^. = 0, npe.aHanpe>KeHHeTo Ha reaMnaTa e E p =— 4 e, a aHOfl- 
hhht tok e I a „ = 2 Ma = 0,002 a . Ha koh \cT 3 THqHa xapaKTepHc- 
THKa ce HaMHpa H3xonHaTa paOoTna TOMKa A? Gien TOBa ce no- 
aaBa Bi>36y*flamo HanpeaceHHe c aMiMHTyna U p ~ = 4 e (pnc. 35 $). 
Ra ce HaqepTae nHHaMHqHaTa xapaKTepacTHKa Ha JiaMnaTa, aKO 
nofl B/iHHHHe Ha U p ~ HanpeiKeHHeTO Ha aHOAa ce H3MeH9 Meatfly 
200 h 100 e. Ra ce Hanepiae flHarpaMaTa Ha aHOflHHH tok h ce 
onpeae/iH aMn/iHTynaTa Ha npoMeH/iHBaTa My ebCTaBHa. Ko/iko 
iiith ycH.TBa jiaMnaTa ? 

P e hi e h h e. rtoHeace npH U p ~ = 0 npe3 JiaMiiaTa Teqe iioctohh- 
HHHT aHOfleH TOK = 2 Ma, B CblipOTHB/ieHHeTO Ra — 25 000 OMa 
ce no/iyqaBa npaBOTOKOBO nafleHHe Ha HanpeaceHHe U R ~ = l ao .R a — 
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= 0,002.25000= 50 a. CaeaoBaTejiHO M3XO«HaTa paSoTHa TOHKa 
ce HaMHpa Ha cTaTHHHaTa xapakTepHCTHKa 3a ^=200 — 50=150 a 
<Phc. 35, a). rioHewe npn Ha;iHHHOCT Ha U p ~ = 4 a HanpenceHHeTO 
Ha aHoaa ce H3MeHH Mencay 200 h 100 a okoho cpeawaTa crofl- 
hoct £/„„ = 150 a (phc. 35,a), caeaBa, He a&maHTyaaTa Ha npoMem 
jihboto aHoaHO HanpeHceHHe me 6-bae 

U a ~=200- 150 = 150 — 100 = 50 e. 

AMn^HTy^aTa Ha sho^hhh tok e * 

-w"°' oo2 ‘'= 2 


CaeaoBaTea/K) noa bahhhhc Ha nojioHCHTeaHHH noaynepHOa Ha 

Up MaKCHM3JIHaTa CTOftHOCT Ha aHOaHHH TOK me CTaHe ia MaKC = 
= I a + / a =2 + 2 = 4 Ma\ T33H ctohhoct me ce noayHH 3a e p = 
= E P 4-4 = — 4 + 4 = 0 (pHC. 35, a h 35,5). 3a e p =E p — 4 = — 4 — 

4 = — 8 e aHOAHHHT tok cTaBa 0; 3a TOBa HanpeHceHHe b R a 

HHMa naaeHwe Ha HanpeHceHHe — aHoa^T ce HaMHpa noa 200 e 
HanpeHceHHe. CTaBa hcho, ne pa6oTHaTa (AHHaMHMHaTa) xapaKTe- 
pHCTHKa me ce H3o6pa3H c KpHBaTa uA6 Ha pnc. 35, a. 

Ha pnc. 35, a e HaqepTaHa awarpaMaTa Ha aHOAHHH tok. Bnncaa 
ce, ne aMnaHTyaaTa Ha HeroBaTa npoMen/iHBa ctcraBHa tl a ~— 2 mo. 
’ KoecpHHHeHT-bT Ha ycn^BaHe Ha aaMnata e 




89. KaKBa moiuhoct H3pa3XoaBa tokoh3tohhhkt»t b aHoaHaTa 
Bepara Ha aaMtiaTa ot 3aaana 88, KaKBa npoMeHHHBOTOKOBa Mom* 
hoct ce noaynaBa b R a h kojiko roaaM e Koe4>HimeHTvr Ha no- 
ji63ho aeficTBHe Ha aaianaTa, aKO aHoaHHHT tokoh3tohhhk e c 
HanpenceHHe U{= 200 «? 

PemeHHe. Tokoh3TOHhhkt>t aocTaBH b aHoaHaTa Bepara 


MOmHOCTTa 


p = = ^./ fl0 = 200. 0,002 =0,4 am, - 

I 


Ako Ha pemeTKaTa He e noaaaeHO npoMeHJiHBo HanpeHceHHe 
U p , MOmHOCTTa P- = 0,4 am ce pa 3 npeaeaa Mencay R a h aHoaa 
HaliaMa^Ta. B C'bnpOTHBJiCHtfeTo R a ce H3pa3X0ABa bt>b bma Ha 
ToruiHHa npaBOTOKOBaTa moujhoct 

P R= = ll 0 . Ra = 0,0022 . 25 000 = 0,1 am. 
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B attOAHaTa ruiacTHaa ce H3pa3X0ABa npaBOTOKOBaTa moii;hoct 
Paaz = 0,4 — 0, 1 = 0,3 = I ao . U a =0,002 . 150=0,3 em. 

Caea noaaBaHe npoMenaMBOTo Hanpe*eHne Ha pemeTicaTa U p 
aHOAHHHT TOKOH3TO<IHHK npOA^HCaBa Aa H3pa3XOABa MOmHOCTTa 
"= = 0,4 em. .Th ce pa3npeAejia Taxa: 

1 ) npaBOTOKOBa b R a , a hmchho P r= = /£ . R a = 0, 1 em ; 

2) npoMeHAHBOTOKOBa b R a : 

= Y /a ~- Uo ~~t °’ 002 • 50 = °> 05 em ; 

3) 3a 3arpaBaHe Ha aHOAHaTa njiacTHHa ce H3pa3xoABa moui- 
HOCTTa P 3ai ~, paBHa Ha pa3/iHKaTa 

P»at~_ = P sat — Pr~ = 0,3 — 0,05 - 0,25 em. 

C6opi»T OT bchhkh moiahocth ce paBHHBa Ha 6aTet)HHHaTa 
moiuhoct : K 


P& Pr= “H Pr~ 4" Paaz =0,1 — f- 0,05 + 0,25 = 0,4 em. 

novryqeHHTe peayjiTaTH noKa3BaT, «ie caeA no- 
AaBaue Ha npoaeHJiHBOTo HanpewenHe U p aHOA- 
Haja naacTHHa ce aarpHBa no-caa(5o-c liomHOCT 
0,25 em, a He c 0,3 em. 

90. Kas-bB tok me ce H 3 MepH b aHOAHaTa Bepnra H a vcHJiBa- 
Te^Hara flaMna ot 3aAaq» 88 h 89, ano ce bkjiiohh: 1) npaBOTO- 

Phc 34 )? laMnePMeP H ^ n P° MeH;iHB0T0K0B MiuiHaMnepMep (bhhc 

Otto bo p. C npaBOTOKOBHH MHJiHaMnepMep me ce hsmcdh 
nocTOHHHaTa ctcTaBHa Ha 3 hoahhh tok l a =2 mu. C npoMeH.™- 
botokobhh MH;maMnepMep me ce HsMepH eijieKTHBHaTa ctoA- 
HOCT Ha npaBHH nyacnpam aHOAeH tok Ha pnc. 35, a: 


*e<p 


nyAC 


K + - \ 2 2 + = 2,45 Ma. 


91. KaKBH HanpeaceHHH me 3aAeflcTByBaT : 1) Bo^TMepa aa 

npaBO Hanpe*eHHe h 2) BO/iTMepa 3a npoMeH/iHBO HanpeaceHHe 
aKo Te3H ypeAH ce BK/noqaT: a) kt>m ctnpoTHB/ieHHeTo R a ; 6) him 
• nainnaTa (MextAy aHOAa h KaTOAa) h b) kt,m SaTepHHTa na vchji- 
BaTejiH ot 3aAaqn 88 h 89 (pHC. 36 , a). 

Ottobop. I. Ako ce bkaiomh BOJiTMep 3a npaBo Hanpe- 
AteHHe, me ce H3Mep$iT HanpexceHHHTa : 
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а) b ei>np0THBJieHHeT0 Ra — Hanpe>KeHHeTO U R= = I a „-Ra — 

= 0,002.25 000 = 50 e; 

б ) Mejwiy aHO.ua h KaToaa Ha AaMnaTa — HanpeweHHeTO 
U a „ = Ua — U R = = 200—50 = 150 a h 

*b) Me*ay no/iiocHTe Ha 6aTepHHTa — HanpeaceHHeTO Ug= 200 e- 
(npeHedperBa ce 3ary6aTa Ha HenpeaceHHe BT>Tpe b 6aTepHHTi 

Ah • R‘6am)- 



a 


6 


Phc. 36 


2. C BOJiTMep 3 a npOMeHAHBO. Hanpe»eHHe me ce- 
H3HepHT : 

a) b c'bnpoTHBJieHHeTO R a etfiCKTHBHaTa ctohhoct Ha npaBOTO 
nyncHpawo HanpeHceHne Ha phc. 36,6; 

- \k + (f)’= 61 - 2 '■ ' 

6) Me* Ay anoAa h KaTO.ua Ha naMiiaTa 

Me>KAy no^iocHTe Ha 6aTepHHTa hhm 3 fla AeficTByBa npoMeH- 
jihbo Hanpe>KeHHe, 3amOTO ABeTe npoMeHAHBH HanpoKeHHH bt>b 
B'bHiimaTa (aHOAHaTa) BepHra U a ^,% M ta paBHH no roAeMHHa 
h npoTHBonojioxcHH no $ a3a ( BH>K P HC - 35,2 H 36,6). OieAOBa" 
TeJiHo h BOJiTMep'bT 3a npoMeHAHBO HanpeateHHe me 6^e 3aAeir 
cTByBiH ot nocTOAHHOTo Hanpe>KeHHe Us =200 e . 

92. PeoieTKaTa Ha TpHOAa Ha pHC. 37 e cT>e^HHeHa c MHHyca 

Ha OTOlUIHTejlHHfl T0K0H3T0HHHK (TOWa a) — npOTH^a 3HOACH TOK 

I ao . Kan me ce H 3 MeHH aHOAHHHT tok i a y aKO pemeTKaia. ce ct>* 
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-eflHHH c IMIOCa Ha OTOIUIHTejIHHH TOKOH3TOHHHK (TOHK3 6) H JIH ChC 
cpe4HaTa Tontca Ha cbnpoTHBAeHHeTo R? , 

93. Kim TpHe^ieKTpoijHaTa jiaMna Ha pHc. 38 ca bkaiohchh 
OT orwiHTe^iHHHT aicyMyjiaTop h aHOAHaTa 6aTepHH. npH AompaHeTO 
«a koh npoBo^HHUH me H3ropH OTOiwiHTe^iHaTa jkhkk 3 Ha jiaMnaTa. 
•® Koe AormpaHe me aa^e HaKtco anc>AHaTa SaTepwa? 




94. Ha pemeTKaTa Ha TpnoAa e noAaAeHO £/„_ = 5 e, a b aHOA- 
waTa Bepura ce nojiyqaBa U = 37,5 e. JIaMnaTa HMa 5=4 — h 
1X=10. KOJIKO TOAHMO e aHOAHOTO CbnpOTHBAeHHe R a ? 

4. TETPOfl H tTEHTOA 

Emhchohhhht Tok b TeTpoAa ce H3qncAHBa c <J)opMyAaTa 

ie = K sj(e p + D x e Px + De a f, * (68) 

b kohto D x e npoHHaaeMocTTa npe3 irbpBaTa pemeTKa, a D — 
•oomaTa npoHHuaeMOCT npe3 irbpBaTa h BTOpaTa pemeTKa. Ct>c 
CbmaTa (JjopMy^a ce H3MHCJi5iBa npH6flH3HTe;iHO h cmhchohhhht 
tok b neHToaa, KaTO TyK D e o6maTa npoHHuaeMOCT (npoHHuae- 
MOCTTa Ha aHo^HOTo HanpeHceHHe) npe3 irbpBaTa, BTOpaTa h Tpe- 
TaTa pemeTKH. 06maTa npoHHuaeMOCT npn TeTpoAa HopMa;rao e 
He3HaMHTejiHa — ot nopHABKa Ha 0,002, a npH neHTOAa e ouie no- 
MaAKa, npHMepHo 0,001. 

* Aa ce cpaBHH c (Jjopityjia 58. 
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riopa^H He3Ha4HTe^HaTa ctoAhoct Ha D B-bTpeiiiHOTo ci»npo- 
THBJieHHe ctrviacHO 4)opMy^a 61 e MHoro toahmo. 3aTOBa npa 
3HaMHTejiHO H3MeH6HHe Ha aHOAHOTO HanpemeHHe A e a bhoahhht 
TOK ce H3MCHH He3Ha<MTeJIHO (A la e H3B bHpeAHO MaJIKO) : 


Ri 


&€a 
A ia 


3Ha*wTejmo Hanpe»HTe;iRo HapacTBaHe 
hhuioxcho aHOAHOTOKOBO HapacTBaHe 


MHoro to^hmo 


B’bTpeiUHO CbnpOTHBJieHHe. 

floHe»ce. Ri e H3BT>HpeflH0 tcwijimo (oco6eHO npH neHTOAa), 3a- 
TOBa pa6oTH«HT yqacT'bK Ha aHOAHaTa xapaicrepHCTHKa e rjoJieraT 
(yqacT'bK'bT a — 6—e Ha xapaKTepHCTHKaxa Ha phc. 39). 


k 

A* 

fO 

0 

e 



$ 


AlM/Td 0/f 7 
^ *909. t 04 . Vtf 


/ 3 

•* v* 


w 




4,(61 


Put. 33 


riOHeXCe TOBSpHOTO CmpOTHBACHHe Ra B CpaBHeHHe C Ri * 
MHoro no-MUKO (ocoGeHO sa neHTOAa), to Moxce Aft 6i*Ae npeae- 
6perH8TO b 8naMeii*T&flH Ha (JrapMyna 62, c kohto ce onpeABAX 
Koe<J)HmieHT3>T Ha yCHABaueTO; npu TOBa ycAOBHe cnoMeHaiata 
4>opMyAa ao6hb3 cacahhh bha: 

' ^ = D Ri + R a = DTRi ' 

3a TeTpoAa h neHTOAa ca b chas bchhkh $opMyAH ot 61 ao 
67, BaacaoiH sa TpHOAa. 

3aAa4H 

95. jta ce onpeAeAHT napaMeTpHTe Ri h D Ha neHTOAa 6K7, 
4 hhto aHOAHa xapaKTepHCTHKa sa £ Pl = - 4 « h Ep. — 90 a e Aa- 
achs na phc. 39. CpeAHOTO shoaho HanpexteHne Ea .— 200 a, a 
cTp'bMHHHaTa Ha AaMaaTa e 5* 1,65 mo. 

5 Sa^aHH no paAHOTexmtKt rr- 
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PeiueHHe, Flpn yBejiimaBaHe Ha aHOAHOTO HanpeaceHHe ot 
200 Ha 300 e (A (?„= 100 a) aHOAHHHT tok HapacTBa c Ai a = 

= 0,16 4<a = 0,00016a. CAeAOBaTeAHO 

Ri = = 600 000 OMa = 600 KOMa. 

npommaewocrra - 0 ' 101 ' 

96. B aHOflHaTa Bepnra Ha neHTo^a ot 3aAaia 95 e bkaiomcho to- 
BapHO ctnpoTHB^eHHe /? a = 100 homo, a b pemeT'bVHaTa uy Bepnra 
e noxaACHo npoMeHAHBO HanpeaceHHe. c aMriAHTyAa Up~ = 0,5 o. 

JX a ce onpeaeAH npOMeHAHBOTO HanpeaceHHe b R a . ~ 

PeiueHHe. CtrAa«HO 4>opMyaa 69 

K—S.R a = 0,00165 . 100 000= 165. 

Cacao B aTe-a ho U a ~ = KU P ~ = 1 65 . 0,5 = 82,5 e. 

97. Ahoahhht tok na neHTOAa ot aaAana 95 CbraacHO xapaKTe- 
pncTHK3Ta Ha .pnc. 39 e 4 = 4 mo . Toft e ci>3AaAeH noA BT> 3 Aeft- 
CTBHeTO Ha HanpeaceHHHTa b ntpBaTa h BTopaTa penieTKa h b 
aHOAa. KaKBo e othochtcahoto bahhhhc Ha Te3H eAeKTpOAH, ano 
npoHHuaeuocTTa £>,=0,1? 

PeiueHHe. Othochtcahoto bahhhhc Ha TpHTe eAeinpoAa ce 
BHacAa ot 4>opMyAa 68. CnopeA Ta3H (popiuyaa sa o6pa3yBaHe Ha 
eMHCHOHHHH tok AonpHHacH He uhaoto ahoaho HanpeaceHHe E a „ = 

= 200 e, a cbmo He3HaHHTeAHa MacT OT Hero, a» hmchho DE a<l = 

= 0,001.200=0,2 s; HanpeaceHHeTO E p , bib BTopaTa penieTKa ce 
npOHBHBa Btpxy eAeKTpOHHHH noTOK b AaMnara etc cto&hoct 
A; £^=0,1. 90 = 9 ». T03H pesyATaT noKasBa, «ie uaicap Hanpe* 
accHHeTO E Px = 90 e Aa e no-uaAKO ot E ao — 200 8, bahhhhcto My 

Btpxy eMHCHOHHHH TOK C ^ = 45 m>TH nO-TOAHMO OT TOBa Ha 

E ao . HanpeaceHHeTO E Pl = — 4 e npoTHBOAeftcTByBa c ntAHaia ch 
CTO ftHOCT E Pt = — 4 $; 1 

98. B eAHH MOiiien reHepaTopeH neHTOA tokit b eKpaHHpa- 
maTa peuieTKa i p , h bhoahhht tok i a ce hsmchht b saBHCHMOCT 
ot HanpeaceHHeTO e Pl Ha ynpaBAHBamaTa peuieTKa ctraacHO xa- 
paKTepHCTHKHTe Ha PHC. 40. 3a E Pl = — 4 e aHOAHHHT tok e 
88 Ma, a tokt»t i p , = 20 Ma. Te3» tokobc ca noAyqeHH npn E a = 

= 800 8 h E Pl = 200 e. Koe HanpeaceHHe TpnSBa Aa 6-bjjfi bkaio- 
qeHO Haft-HanpeA — E Pt hah E a ? 

PeiueHHe. Haft-HanpeA Tpa6Ba Aa ce bkaiohh HanpeaceHHeTO 
Ea t a caeA TOBa E^i Ako BKAiOHsaHeTO Ha HanpeaceHHHTa ce 
HSBtpuiH b oSpaTHa noCAeAOBaTeAHOCT, caeA BKAioHBaHeTO Ha E Pt 
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eKpatmpamaTa penieTKa u e noeMe uejiHfl eMHCHOHeH tok i e = 

= la + ifr= 88 + 20=108 Md — T03H CHJieH TOK MO)Ke A a Ha»e)KH 
HCAonycTHMO rbHKaTa acHHKa Ha pemeTKaTa. Ako ce bkjiiohh hsh- 
HanpeA aHOAHOTO HanpeaceflHe E a 800 a, npeAH as ce noAaAC 
HanpenceHHeTO ^j^hoahhht tok e HHmoHceH ; eABa c;ieA bkjiiom- 
BaHe Ha E P2 3Hoahhht tok CTaBa 88 Ma. 



99. Ji a ce onpeAejiH cTpisMHHHaTa Ha AaMnaTa, hhhto xapaKTe-, 
pHCTHKa Ha aHOAHHH tok e abac Ha Ha pHC. 40; pa6oTHaTa 
TO^na e A. 


R. PAAMOnPEAABATEJIM 


1. ABTOrEHEPATOP 

, t 

3a aa ce caMOB-b36yAH aBToreHepaTopvr c HHAyKTHBHa e o6paTHa 
B p-b3Ka (pnc. 41), e Heo6xo,w»*o KoetjjHiweirrbT Ha o6paTHaTa 

Bpi> 3 Ka Ko.e = Aa 6-bAe paBeH hah noroAHM ot BeAHHHHaTa 


D + 


1 . 
S.Zp • 


M 


= Ko.' 25 - 


S . Zp * 


(70) 


B nocAeAHaTa 4>opMyAa M e Koe<j)HE[HeHTJ>T Ha HHAyKTHBHOCTTa 
MeacAy CofiHHaTa 3a o6paTHa Bpi>3Ka L p u KptroBaTa 6o6«Ha 
L a , a Z p e pe30HaHCHOTO cbnpoTHBAeHHe Ha TpenTBiUHH Kpbr. 
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KoraTO Kpi>n>T e b peuieT't'iHaTa Bepara (pwc. 41,6) ycno- 
BaeTO 3a caMOBi>36y*flaHe e 

(70 a) 

npa TpHTO^KOBaTa cxeMa c aBTOTpaHC()>^pMaTopHa o6paTHa 
Bp-b3Ka (paC. 42) Koe(J)HqHeHT'bT Ko.e ce paBHHBa Ha OTHome- 



HHeT0 B KOeTO e CpOHt ua HaBHBKHTe Ha peuierbMHaTa 
HHjiy kthbho ct L p , a w u — 6pqar Ha aHOAHaTa HHAyKTHBHOct L a : 



L p __ wp 
La Wa ' 


(71) 


ripH TpHTOHKOBaTa cxeMa c KanauHTHBHa ofipaTHa BpT»3ica 
(pHC. 43) KOe<J)HpHeHTT)T 

^ oe = Cp ‘ (72) 



Phc. 42 


Phc. 43 


ABToreHepaTopi>T ua pnc. 41 pa6oTH npn HyaeB noTeHUHa^ na 
pemeTKara ch ; 3aTOBa npw Hero ce no/iynaBa MHoro chjich peuie- 
Tl>MeH TOK, KO0TO nOHHHOBB CTa6lWHOCTTa Ha necTQTaTa. 3a Aa 
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ce HaMajiH to3h tok, b peuieT'hMHaTa aepHra ce BK/iioMBa rpynaTa 
rpH^HK, CTjCToaiua ce ot Bhcokoomhoto ottchho c'bnpoTHBaeHHe 
ft p H KanaiiHTeTa C p (pnc. 42, 43 h 44). B c-bnpoTHBaeHHeTO R p 
ce noay<iaBa aBTOMaTHHHO pemerbHHO npeaHanpeMceHHe 

E P = I P =.R P , (73) 


KoeTo npeMecTBa pa6oTH&T3 TOHKa b aoaHaTa ‘la.CT Ha xapaKTe- 
pHCTHKata Ha rewepaTopHaTa jiaMna (TOHKa A Ha pnc. 33, a). 



Phc. 44 Phc. 45 


npn cxeMaTa Ha pHC. 44 cimecTByBa onacHocT ot bt> 3 hhkb 8 hc 
Ha npeKicHaTa reHepauHH (caMOMOflyaauHH). 3a aa He 
Bi> 3 HHKHe TOBa HexceaaHO HBJieHHe, ejieMeHTHTe R p h C p He TpaSBa 
aa 6T»aaT mhoto roaeMH. ycaoBHeTo 3a OTCbCTBHe Ha npeKtCHaTa 
reHepaitHH e 


Rkp (K— D)SZ p — 1 ’ 


(74) 


K-baero L Kp e KptroBaTa HHayKTHBHOCT, R Kp — aKTOBHoro c-bnpo- 
THBaeHHe Ha Kp-bra, a Z p — pe 30 HaHCHOTO CT»npoTHBaeHHe Ha 
np-bra. 

npn napaaeaHaTa cxeMa Ha 3 axpaHBaHe (pwc. 45) e Heooxo- 
aHMO KanauHTHBHOTO ci>npoTHB/ieHHe X c Ha pa3aeaHTeaH»H koh- 
- aeH3aTop C pa3 d aa 6"bfle Hafi-MaaKO 20 nvrH no-MaaKO ot Z p Ha 
KpT>ra, a hh^^kthbhoto cbnpoTHBaeHHe Xi Ha apoceaa Lg p — Hafl- 
MaaKO 20 m>TH np-roanMO ot Z p : 


r 


X c = 


I 

2 n fCpaad 



(75) 


Xl = 2 TifLdp > 20 Z p . 


(76) 
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3aaaHH 

100. PaflHOJiioCHTeji ch ctpoh aBToreHepaTop c TpneaeKTpo,aHa 
aaMna, HMama xapaKTepncTHKHTe Ha pwc. 33, a h 33,6 (3aaaMa 82), 
no TpaHC$opMaTopHaTa cxeMa Ha pHC. 41. ABToreHepaTOpbT TpnCBa 
4a npoH3BeHCfla BtaHa b pa3pemeHHH aio6HTeacKn o6xBar 1 = 

= 42,86 m~ 41,96 .1* ; H 3 noa 3 yBa ce TpenTHmHHT Kpbr ot 3a4ana 
10 npn aKTHBHO cbnpoTHBaeHHe Ha ctutHH R = 6 oMa. KoaKo ro- 
jicmh TpnSBa 4a 6-baaT : Koe<J)HimeHTbT K, KoecJamHeHTbT M, 6o- 
6HHaTa 3a oOpama Bpb3Ka L p , 3a 4a ce caM0Bb36yaH aBToreHe- 
paTopiT, axo peuieTb«moTO npeflHanpexceHHe e E p = — 5 a ? 

PemeHHe. 3a 4a onpe4eaHM roaeMHHaTa Ha K cbraacHO 
(J)opMyaa 70, Heo6xoflHMo e aa ce h3hhc^h pe30HaHCHOTO Cbnpo- 
THBaeHHe Ha npbra: 

' i 7 La 0,00001 ooocrt ,„a- 

^ P ~ RC ~ 6.0,0000000000518 — ^2 260 OMa — 32,26 Koua . 

JLf/J ~ 

npH. S= 3— h D = 0,067 KOe(j)HnHeHT'bT 

Ko.t — D + = 0,067 + 0(003 32 260 = ®’ 08, 

Koe^HUHeHTTjT Ha B3aHMOHHiyKTHBHOCT M CbraaCHO $OpMyjia 

70 e 

M — Ko.e ■ La = 0,08 . 10 = 0,8 MKXH. 

HHflyKTHBHOCTTa 3 a OSpaTHa Bpi>3Ka voace 4a 6bae npoH3- 
BoaHo roaHMa — npw roaaMa ctoAhoct th e no-aaaeq ot Kpi.ro- 
BaTa 6o6nHa, axo HMa no-Maana cto"hoct, pa 3 noaara ce no- 
6aH30 ao L a . 

CbraacHO 3 aaaqa 1 1 KptroBaTa 6o6ma Tpn6Ba aa HMa 44 na- 

BHBKH. 

rioayaeHHTe aaHHH ce OTHacaT 3a no-abaraTa BbaHa Ha hk> 6 h- 
TgacKHH odxBaT 42,86 ~ 41,96 m, a hmchho 3a Bi>aHaTa X M ohc — 

= 42,86 m. Hena 4a npoBepHM, aaaH aBToreHepaTopbT npH o6paT- 
^ HaTa Bpi.3Ka Ko.e = 0,08 me ce caMOBT.36y.nH 3a Haft-KbcaTa BbaHa ' 

Xmuh 41,96 M. 

ObraacHO ypaBHeHHe 8 KanaunTeTbT C 3a no *bcaTa BbaHa 
me 6 bae no-MaabK: > 

^ X s 41,96* 4no m 

L ' k P~ 1,884* L ~ 1,884*'. 10 ~ 49,8 n ™’ - 

Tlo-MaaKHHT KanauHTeT C Kp cbraacHO (JiopMyaaTa Z p = ^ o6y- 
caaBH no-roa»MO pe 30 HaHCHO cbnpoTHBaeHHe Zj Ha Kpbra; no-ro- 
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jihmoto CbnpoTHBVieHHe Zp m>K cbMacHO (popMy^a 70 hshckbs no- 
Ma<TbK Koc<J)HUneHT Ha o6paTHaTa Bpi>3Ka. CaeflOBaTe^Ho aBTorene- 
paToptT me ce caMOBT>36yflH h 3a Hafi-icbcaTa BtJiHa k MUH = 4 1,96 m. 

101. ABToreHepaTOpT>T ot 3aAana 100 ce KOHCTpynpa c o6- 
paTHa Bp'b3Ka Ko„ no-roflHMa ot 0,08, Bene jctbhc Ha kocto ce 
ycTaHOBHBa peuierbHHO npoMeHAHBO HanpexceHne c aMiuiHTyAa 
U p ~ = 13 e npH cTapoTO oeiueT'bHHO npeAHanpexceHHe E p = — he 
(pac. 46). PafioTHata Tomca, kbkto ce BHWAa ot nocxeAHaTa pH* 


' ^ 



Phc. 46 


cyHKa, nrpae no AHHaimreHaTa xapaKTepHCTHKa E—A—F, hhhto 
cpeAHa CTp"bMHHHa S cp eno*MaxKa ot cTpi»MHHHaTa 3 — b 

6aH3KaTa okoahoct Ha HaxoAHaTa pa60THa TOHKa A. Aa ce onpe* 
AeAH aMfiAHTyAaTa Ha aHOAHOTO npoMeHAHBO Hanpexcemie U a ~ Ha 
aBToreHepaTopa. 
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PemeHHe. Hanpe*eHHe-ro e paBHo Ha npoHaBeaeroieTo 
or U p h Koe^Himeura H a ycrniBaHeto K yc Ha reHepaTopHata 
mum. To3h koc^huhcht e peiumponeH Ha koedmimeHTa Ha o(5- 
paTHaTa Bpi,3Ka K 0 .». I"Ioc;ie4HHHT e no-rcwiHM ot 0,08 (TOBa ce 
ycTaHOBH b npejHaTa 3ajana); HeroBaTa tohh 3 roaeMHHa Moxce 

M ce onpe^e^H c <j)opMyaa 70 , b kohto BMecTO 5 = 3— ce no- 

CT8BH CTOflHOCTTa H3 CpeflHaTa CTpT>MHHHa S ep . Ta 3 H CTpT,MHHHa 

Moace 4 a oi>4e onpe^eaeHa npn6^H3HTeaHO ot TpHT.rtaHHKa EFH 
Ha phc. 46 KaTo oTHOiue H ne Meway k MaKC = 39 Ma h rib/moTo H3- 
mchchhc Ha pemerbqHoto HanpeweHne A« p = 8 — (— 18) = 26 e 


C la Matcc 39 

V “‘MT = 26 = 


1 


OiejnoBaTe^Ho 
Ko.8 =*= D “f* 

<ocp . 

Koe<J)HqHeHT , bT Ha ycmiBaHe 

l 

yyc ~K^. 

Vp~ 


1,5 


Ma 


0 , 0674 -oooi 5 . 32 260 ~ °’ 088 - 


Ky C =~ = 

Ot ypaBHeHHeTo Ko. 


l 


u, 


^ a ~~ f£~ e — • Kyc = U p ~ . 12 ^ 13.12 = 156 e. 

102. Pa^HoaioOHTeflHT xceaae HeroBHHT aBToreHepaTop aa oa- 
6 oth 0CBeH B 06 XB 3 T 3 42,86 *-4-41,96 m h b oSxBaTa caBofiVo 
no-awa Bjb^Ha, a hmchho: X = 85,71 -4- 78,95 m. C-biviacHo <bop- 
Myna 8 Toft nocrara yaBOHBaHeTo Ha BiaHaTa c hcthph m>TH no- 
tojihm KanauHTeT C=4. 51,8=207,2 n$. me ce caMOB-baSyan ah 
aBTOreHepaTop'bT npa Ko.e — 0,08 h ano He ce BT>36yaH, KaKBa 
TpHuBa #a OT>4e MHHHMajiHaTa ofipaTHa Bpi>3Ka? 

PeiueHHe. flopaaH yBeaHqaBaHeTO Ha KptroBHH KanaiwTeT 
L kp pe30H3HCH0T0 cbnpOTHBaeHHe Ha Kp-bra npH 3ana3ea H e H a 
CbmaTa ctoAhoct Ha 3 kthbhoto cbnpoTHBaeHHe R=6 oMa me 
ce noHHHCH 4 mra: 

7 _ L 32 260 
*‘ p ~W~£c = — 4 — = 8 065 oua. 

CimacHo $opMyaa 70 mkhrmbahkht KoetJjHpneHT Ha o6paT- 
HaTa Bpb3Ka Tpa6Ba 4 a ce yBeaHHH, a hmchho 

Ko.» muh — 0,067 + 000 3 8065 = 0,1 1. 




0,088 
HaMHpaMe 


12 . 
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■ C^ejiOBaTeflHO npH cTapaTa oCpaTHa Bpt3Ka Ko.e = 0,08 3bto- 
reHepaTop-bT hhm3 a a ce cainOBT>36yAH ; HeofixoAHMO e CAeAOBa- 
TeaHo Aa ce yBeAHMax HaBHBKHTe Ha pemeTtqHaTa 6 o6hh8 hah 
CT> maTa Aa ce ao6ah>kh ao KpwoBaTa-. 

rioHexce npn MHHHMaAHaTa CTeneH Ha o6paTHaTa Bpt 3 Ka Ko.e = 
= 0,11 ce noAyqaBa MHoro MajiKa aMnaHTy^a Ha aBTOTpenTeHHeTO, 
3aTOBa npn KOHCTpyHpaHero Ha aBToreHepaTOpa ce B3eMa npn- 
MepHo Ko.e = 0,2. Ha noAyqHAaxa ce no-roAHMa aMnAHxyAa U p 
cwAacHO pHc. 46 c-bOTBercTByBa cpeAHa CTptMHHHa S cp , no-Majina 

' jftCt “ 

0T 3 — . CTofiHocTTa h ce onpeflean c (JjopMyaa 70 
Ko.e = 0,2 = 0,067 + Scp 8065 , 

OTraeTO 

Scp = ( 0,2 — 0 , 067 ). 8065 = 0,001 T = 1 T* 


103. ABToreHepaTopvr ot aaaaqa 102 Aa ce npeKOHCTpyHpa b- 
TpHToqKOB no aBTOTpaHc4>opMaTOpHaTa cxeMa Ha pwc. 42. Ko^HaBHBKa 
TpnSBa Aa ce cBi>pxce c KaTO/ia? 

PeineHHe. Ctr^acHo saAaqH 11 h 100 RptroBaTa 6o6nHa 
HMa 44 H3BHBKH ; Te3H H3BHBKH Ce pa3npeAe,THT Ha Wp 3a perne- 
TTjqHata HHAyKTHBHOCT L p H W a 3a aHOAHHTa HHAyKTHBHOCT L a l 


W = Wp + W a = 44. 


CtMacHO (})opMyjia 71 


Ko.e = 0,2 = 


Wp 

Wa ' 


Ot nocAeAHOTo ypaBHeHHe HawnpaMe, qe w p = 0,2 w a . 
Ta3H ctoShoct Ha w p ce nocTaBH b ypaBHeHHe 77 : 


( 77 > 


0,2 W a + W a = 44 HAH 1,2®> 0 = 44, 

OTTAtTO 

44 

W a = = 36,6 HAH 3aKpT>rAeHO Wa = 36 H3BHBKH. 

PeuierbqHaTa h h A y kthbhoct oqeBHAHO me HMa w p =44 — 36 = 

= 8 H3BHBKH. 

CAeAOBaTeAHo cpeAHaTa Toqica MexcAy h3bhbkh 8-Ma h 9-Ta 
TpaSBa Aa ce CB"bp>Ke c KaTOAa. 

104. ABToreHepaTop-bT ot saAaqa 102 Aa ce npeKOHCTpynpa 
Karo TpnToqKOB c KanauHTHBHa o6paTHa BpiaicS npH hoctohhch 
Koe(J)HUHeHT Ha o6paTHaTa Bpi>3ka Ko.e = 0,2 3a peAHH oSxBaT c 
X = 85,71 — 78,95 m. 
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PeuieHHe. 3a aa ce 3ana3H Koe<J)HUHeHTT>T K 0 .e ueH3MeHeH 
uejiHH ofixBaT, KpbroBHHT KanauHTeT Ckp ce pa3M/ieHHBa Ha 
noc^eaoBare^HO BKAioHeHHTe noMewAy ch iioctohhhh KanaumeTH 
C a h C p h Ha napaae^HHH kt>m thx npoMeHAHB KanauHTeT sa 
aacTpoHKa Cnacmp (pHC. 47). 



▼ 


Phc. 47 

CbiviacHo (JjopMyaa 72 oTHomeHHeTO Me*Ay C a h C p e 
Ko.» = 0,2 = OTrAeTo C a =0,2 C„. 

U P 

npueuaMe, He KanauHTerbT Ha KOHACH3aTopa 3a HacrpofiKa npH 
38TB0peH poTop saeAHO c MOHTaacHHTe h napa3HTHH KanauHTeTH e 
107,2 np. riOHewe oOiuhat np-broB KanauHTeT ciniacHo yaio- 
BHHTa Ha 3 aAa<ja 102 e C Kp = 207,2 np, cneABa, ie KanauHTerbT 
«a napaAeAHHH kjioh C p — C a Tpa6Ba Aa 6bAe 

= 207,2 -107,2 = 100 np. 

Ca + Lp 

B nocAeAHOTO ypaBHeHHe 3aMecTBaMe C„ cf paBHOCTOfiHOcrra 
My 0,2 C p » noAynaBaiie 

0,2 C P . Cp 0,2 C p . 

-0,2 Cp+Cp- 1,2 - ’ 

OTTAeTO 

Cp = 600 np h C a = 0,2 . 600 = 1 20 np. 

105. PaAno/no6HTeAHr ch ctpoh aBToreHepaTop c aBTOMarauHO 
npeAHatipe*eHHe cnopeA pnc. 44. C AaMnoB BOvmiep Toft HSMepBa 
b ABaTa Kpaa Ha R p nocTOHHHOTO HanpeaceHHe 5 e. KaKbB no- 
■CTOHHeH pemerbHeH tok npoTHna npe3 cbnpoTHBAeHHeTO R p , ano 
to e paBHO Ha 50 tcoMa. 

PeuieHHe. CbrAacno ypaBHeHHe 73 npaBOTOKOBaTa cbCTaBHa 
na peiuerbHHHH tok 

^“I's^o " 0 - 0001 ““O - 1 J “- 100 Mm - 
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106. ABToreHepaTopvr ot aa^aqa 101 Aa ce n3m>JiHH c rpyna 
rpHjuiHK c R p = 50 000 omo . h m ce onpeaeflH Karaa Moace Aa 
6"bne MaKCHMajiHaTa ctoAhoct Ha KanaQHTeTa C p . 

PeuieHne. Ot ypaBHCHHe 74 HaMHpa&ie MaKCHMaAHaTa croft- 
hoct Ha Cp 

c < 1 21 1 = - 

^ p ^'Rp R (K-D)SZ P - 1 

1 2. 0,00001 1 

. “ . 50 000 ' 6 • ( 0 , 088 - 0 , 067 ) . 0 , 0015 . 32 260 - 1 


= 0,000000007 4 <p = 7400 tup. 

107. ABToreHepaToptT ot 3a^aqa 102 Aa ce H3rrbAHH c napa- 
AeaHO 3axpaHBaae cmviacHO cxeMaTa Ha pnc. 45. fla ce onpeae- 

AHT Cpapd H Ldp • 

PemeHHe. Pe30HaHCHOTO cbnpoTHBAeHHe Ha Kpira Ha 3 bto- 
reHepaTopa ot 3aAaqa 102 ,e Z p = 8,065 omo. CirAacko 4>op- 
Myaa 75 

l _ l 


Xc 


CAeAOBaTeAHO 

Cpa3d 


2 ic fCpasd 20 


8065 = 403 OMa. 


= 0,000000000 1 1 2 56 = 112 tup. 


403 . 6 , 28.3 500 000 
ObrviacHO 4>opMyAa 76 

2 re fL d p > 20 . 8065, ottacto 


= °.°° 73 *“ ~ ^ ***• 

108. fla ce onpeAeAH mhhhm3 a H aTa oOparaa BpiBKa Ao.« Ha 
aBTOreHepaTop, H3m>AHeH no cxeMaTa Ha pnc. 41 h pa6ofem Ha 
BitAHa X = 20 m. Kp-br-bT hmh KanauHTeT C=30 rip h 3kthbho 
ctnpoTHBAeHHe R= 5 omo, ; craTHHHaTa CTp-bMHHHa Ha reHepaTOp- 

HaTa AaMna e S=4™, a npOHHuaeMOCTTa h e D= 4% = 0,04. 

109. C-MviacHO 3aAana 105 aBTOMaTHHHOTO npeAHanpexceHHe 
E p = — 5 e ce H3MepBa c abmiiob BOATMep, swam Bi>TpemHO ct>- 
npoTHBAeHHe npuiiepHO 4 000 000 omo. KaKi»B pesyATaT me ce 
noAyMH, aKO bmccto AaMnoBHHT BOATMep ce ynoTpe6n oShkhobch 
BOATMep c BbTpemHO c*bnpoTHBAeHHe 2000 omo ? 

110. KaKBO me 6tAe nocAeACTBHeTO ot OTKaroaHeTO Ha c-bnpo- 
THftAeHHeTO R p — 50 komo ot ea^ana 105? 

111. KaKBO H 3 MeHeHHe me HacTbim b pa6otaTa Ha aBToreHe- 
paTopa Ha pHC. 44, aKO cbnpoTHBAeHHeTO R p ce AaAe HaKbeo ? 
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112 . B yjiTpaK’bcoB'bJiHOBHH aBToreHepaTop Ha pHC. 48, a ca 
n3noji3yB3HH BT>TpeaiHHTe KanapHTeTH Ha JiaMnaTa C ap = 5 np, 

C aK = 2 Up H C pK = 3 np, a 3a HHflyKTHBHOCT — lipOBO.HHHK'bT, 
c-beflHHHBam bt>hiuho aHopa c pemeTKaTa (pa3fle^HTe^Hn«r koh- 
peH3aTOp Cpaad 3a BHCOKaTa qecTOTa npepcTaBJiHBa kt>co CT>epH* 

HeHHe). KaKBa e HHflyKTHBHOCTTa Ha C'beflHHHTe.nHHH npOBOAHHK 
a—p, a.KO aBTorenepaTop-bT npon3Bew.ua bmhs X=1 m! JXa ce 
onpepejiH h Koe (JwpHeHTbT Ha o6patHaTa Bpi> 3 Ka Ko.e . 


a 



a 


Phc. 48 
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2. yCHJIBATEJI 

Ha3HaMeHHeTO Ha bhcokohcctothhh ycHABaTeA b npeAaBaTCAH 
e Aa npoH3BeAe b hhoahkh ch TpenTam Kpbr LC (pwc 49) bhco- 

KOWeCTOTHa CAeKTpHMCCKa MOIU- 
HOCT ' 

= (78) 

B ropHaTa (popMy/ia I kp e 
aMtuiHTyAaTa Ha Kp-broBHH tok, 
a R e 3 KTHBHOTO CbnpOTHBAe- 
HHe Ha Kp-bra. 

CtmaTa mouxhoct Moxce Aa 
ce onpeAeAH h c (JjopMyAaTa 

(78 a) 

b kohto Ua e aMiiAHTyAaTa Ha 

npoMeHAHBOTO aHOAHO Hanpe- 

HceHHe, a /„, — aiinAHTyAaTa Ha ocHOBHaTa xapMOHH«raa ctCTaBHa Ha 
aHOAHHH TOK, KOflTO HUpH3AHO npOTHHa BbB BHA Ha nepHOAH’IHH 
HMnyACH (pHC. 50). Bt>3mo)kho e ycHABaxeAHTC b npeAaBaTeAHTe. 




Phc. 50 


Aa pafioTHT npH pe«HM, npn kohto BpeMeTpaeHeTO 20 Ha aHOAHO* 
TOKOBHTe HMnyACH e paBHO Ha nay3HTe, KaKTO e noKa 3 aHO » Ha 
Phc. 50. TaK-bB pe»(HM ce noAyqaBa npn ycHABaHe kabc B, npH 
koAto H3XOAHaTa padoTHa tohk8 A ce HaMHpa b HaiaAOTo Ha 
xapaKTepncTHKaTa Ha aHOAHHH tok (phc. 51). Ot cbmaTa pncyHKa 
ce BHACAa> qe 3a Aa ce noAyqn MaKCHMaAeH bhoahotokob HMnyAC, 
e HeoSxoAHMo 3a MaKCHMaanaTa ctoAhoct Ha iioao ACHT eA hhh noAy- 

77 


Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 

nepHOfl Ha npo Me hjihboto pemen>MHo HanpeHteHHe^aa ce AOCTHrae 
toktjt Ha HacamaHe ia MaKC • Hco6xoahmoto B i b36yAHTeAHO Hanpe- 
*eHHe U p ~ npH ycHABaHe iwiac B 3a no/iynaBaHe Ha tokobh hm-. 
nyACH c B-bpxoBa ctoAhoct la MaKC npH onpeae/ieHa cTp'bMHHHa S h 
npoHHiiaeMOCT D Ha reHepaTopHaTa AaMna 3a TpHOAeH yowmTe/i 
ce onpeaean c <J>opMyAaTa 

^ = - + DU a ~. (/9) 



3a neHToaeH h TeTpoAeH ycHABaTea cimara (JjopMy^a ce 
onpocTBBa : 

(80) 

AMn^HTyaaTa I a , Ha ocHOBHaTa xapMOHHMHa Ha bhoahkh tok 
3a ycHABaHeTO Kflac B ce paBHHBa tohho aa noAOBHHaTa ot MaiccH- 
MajiHaTa ctoAhoct Ha aHOAHOTOKOBna HMnyAc: 

la* = . ; (81) 

Ahoahoto npoMeriAHBO HaripexceHne hma aMnaHTyAa U a ~ , kohto 
e ot nopHA'bKa Ha nocTOHHHoTO HanpexcenHe Uf , Ha 3hoahhh toko- 
H3TOVHHK. Momchthoto aHOAHO nanpejKeHHe ce paBHHBa Ha aare- 
SpHHHHH c6op oT \ J a ~ sin w / h Ut : 

u a = Ui 4- sin o> t . (82) 
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PopHara 33 Bhchmoct e napaaeHa h Ha pnc. 52. Ha Cbmafa e 
AaACHa h CHHycoHAara Ha npoueHAHBOTO peineT-bMHO HanpexteHHe 
Up, hhhto MaKCMMajiHa ctohhoct e no-MajiKa ot MHHHMajmaTa Ha 
aHOAHOTO HanpeweHHe. Ako v 


U °MUH “0.6+2) “PMOHO y C *“- 

BaTeAHT pa 60 TH B KpHTH- 
neH peacHM h ToraBa Toft ot- 
AaBa Haft-roABMa hpomchah- 

BOTOKOBa MOIUHOCT B 3HOA" 
HHH KpT>r — TOBa e 3a TpH- 

oach ycHABaTCA. 3a TetpoA- 

HHH H neHTOACH yCHAB3T6A 

Up MaKC Tpa6Ba Aa 6>Ae no- 

HaAKO OT Ep, (iIOCTOHHHOTO 
HanpexceHne Ha BTopaTa pe- 
uieTKa). 

npH npeHanperHaT pe- 

achm Hanpe*eHHeTO u PMaKC 



CTaBa no-roAHMO ot , 

bcacactbhb Ha kocto npOTH^a cHAeH peroeTmeH tok, a HMnyAcvr 
Ha aHOAHHH tok e c BAAi> 6 HaTHHa Ha Bi>pxa (pHC. 53). npH neHa- 



nperaaT peWHM Ua MUH e mhoto no-roAjmo ot u PMaitc , nopaAH KoeTO 


penieTiiHHHflT tok e HesHaHHTCACH. 
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<5o6nHaTa 3 a CBpb3Ka L 


KoflefiaTeflHaTa moiuhoct, npOH3BefleHa b shoahhh TpenTJim 
Kp-br, ce OTABBa Ha aHTeHaTa Ha npeaaBare^H. Ha pnc. 54 cBpb 3 - 
KaTa Meacay np^ra h aHTeHaTa e HHflyKTHBHa. KptroBHHT tok 
/ , 'I K p HHflyKTnpa b aHTeHaTa efleK- 

TpoflBHacemaTa cHfla 

E~ = a) MI kp = 2 jc fMI Hp , (83) 

kohto npoKapBa b HacTpoeHata 
aHTeHHa BepHra aHTeHeH tok 

^ Ret? R A ' ^ 

B nocjieftHaTa 4>opMyfla R etp 
e 8KTHBHOTO CbnpOTHBfleHHe Ha 
. c,p , Ru — CT»moTo ci>npoTHBaeHHe Ha 

BapHOMeTbpa 3a HacTpoftna L H , a R A — 8kthbhoto CbnpOTHBfleHHe 
na aHTeHaTa. y 

Ahtchhhht tok ot cboh cTpaHa Bb3fleftcTByB* o6paTHo Btpxy 
TpenTHHXHH Kpir h HHflyKTnpa b Hero npoTHBoefleKTpoflBHHceiua 
CHfla. BflHHHHeTO Ha T83H npoTHBoefleKTpoflBHXteifla e paBHOCTofiHa 
Ha BHeceHOTO 3KTHBH0 CbnpOTHBfleHHe 

• (86 > 

C yBeflH<iaBaHe Ha bhccchoto CbnpoTHBfl e HHe A R pacre h Koe- 
<J)HHHCHTbT Ha IIQfle3HO flefiCTBHe CbtflaCHO 33BHCHMOCTTa 

*=i*+V' (86) 

Koe4)HUHeHTT>T Ha iioji&ho AeftcTBHe Ha aHTeHHaia HepHra e 

1,4 = Rcep + R„+ R a • ( 86a ) 

riofl BJIHBHHe Ha BHeceHOTO CbnpOTHBfleHHe A R KpT>rOBHHT 
tok cirflacHO ypaBHeHHe 26 ce'baMaflHBa. riofl bahhhhc Ha CbiuoTO 
ci>npoTHBfleHHe ce HaMaflUBa h peaoHancHHHT HMneflanc Z p (ckbh- 
BafleHTHoro CbnpOTHBfleHHe R eK t) Ha aiioflHHH tpenTam Kpbr- cb- 
rflacHO (JiopMyyiaTa 

^ eK ‘ = (K*p + A R)C‘ ' ( 87 ) 

3a fla npoH3Befle ycHflBafeflHT, (reHepaTopbT c HeaaBHCHMo 
Bb36y*flaHe) MaKCHMaflHa KmeOaTeflHa 'moiuhoct, hcoCxoahmo , e 
3a HaMafleHOTO pesoH8HCH0 CbnpOTHBfleHHe ot (JiopMyfl'a 87 Toft fla 
pa6oTH b KpnTHHeH pexHM. 
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. v . 3aAaHH 

113 . HanpeweHHeTO Ha aHOAHHH tokoh3TOHhhk »a bhcoko* 
qecTOTHHH ycHABaTea Ha eflHH pajuionpeflaBairea e £ a =200 e- 
06U10TO 8KTHBH0 CtnpOTHBAeHHe (C 06 CTBCHO Rgp H BHeCeHO 4«) 

Ha KpT,ra e /?««, = 30 omu. PaAH 0 AK> 6 HTeaHT H 3 MepBa e TepMO- 
e/ieKTpHMecKH MHAHiMnepMep , KpiroB tok c e^eKiHBHa ctoAhoct 
j kP ' — 200 Ma, a c MarHHTHoeaeKTpHHCCKH MHAHaiujepMep 3a no* 
cTOHHeH tok — npaBOTOKOBa cbcraBna ast 8 hoahhh tok / a= = 10 mo. 

Ha ce onpefleaft, KaKBa npaBOTOKOBa mowhoct H3pa3xoABa toko- . 

H 3 ToqHHkT»T h (caKBa npoMe HaHBOTOKOBa mouihoct ce noayqaBa B 
Kp-bra Ha ycwiBaTeaH. KaKi>B e KoetJmuHeHrbT Ha noaeaao Aea- 

cTBHe Ha aHOAHaTa BepMra Ha c%mHH? • ' , v * . . . 

P e in e h h e. CtraacHO 4>opMyaa 66 wpaBOTOKOsata moiuhoct e 

p_ = /«_ Ep = 0,01 * 200 = 2 ent. ' y . '* 

npoMeHAHBOTOKOBata MomHOCT B Kpira ciraacHO ypaBHe* 

HHe 78 e ' 

Koe4)HmieHTbT Ha noaesHO AeftcTBHe ciraacHO $opMyaa 66 e 

= ^ = 0,6=60%, . . . 

jl 4 Kpi»n»T Ha ycHABaTeaH ot saaaqa 113 hmh HHAyKtHBHOCT 
1=40 mkxh = 0,00004 xh h KanauHteT C =100 rup. Koanp ro- 
afl M a e aMnaHTyAATa /«, aa ocnoBHaTa **p*0HH4Ha c-bcraBHa pa 
aHOAHHH tok h aMnaHTyAaTa fia aHOAHOTO npoMCHaHBO Hanpeate- 

UHC LJa ? 1 " ' * f . 

PeiueHHe. rioHeke TpenTaotHiif Kpv b aHOAHata aepHra a* 
ycHaBaTeaa Ha pnc. 49 npeAcrasaaBa riapaaeaeH TpenrHin Kpg, / 
KptroBHHT My TOK 1 KP c-braacHO ' Qopmf** 22 t Q rnx* n0 ' r , 0 ^ 

OT B-bHuiHHH (aHOAHHH) tok CaeAc(B4TeAH0 aMnAHTyAATa K «a 


T03H TOK 


_Ep 

Q 


KanecTBCHHHT 4>aKTOp ciraacHo (JjopMyaa 6 

» L 2 


Qt 


Ro6m Ro6in 


‘6 3aAt4tf no pajoiotexinnc* 
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MecToraTa Ha BT,36y*«amoTO HanpeHcemie, Ha kohto e hbctdoch 
K pi>n>T, e 

i i 

2ny£C 6,28 Vo, 00004 . 0,0000000001 

=*.2500000 xu, = 2,5 j ttzxif. 

Q_ 2nfL _ 6, 28. 2 500 001 .0,00004 
V Ro6tn 30 * “ 

C TepMO€«eKTpHsecKHH MHnHaMnepitep e Hauepeua ed)CKTHB- 
HaTa ctohhoct Ha KpiroBKH tok ; aMruiHTyAara Ha T03H tok 
CMAOB aTCAHO e 

' 1,41 = 200. 1,4 1=282 Ma— 0,252 a. 

AMiwiHTyAaTa /*, Ha ocHOBHBTa xapHOHHiHa Ha aHOAHHH tok e 


/ ~‘ k p . 

la ~~Q 


282 

= -3T 


13,4 


AMn^HTyaaTa Ha aHOAHOTO npoMeHAHBO HanpexceHHe ce paB- 
HHBa Ha npOH3BeA(HHeTO or KpbrOBHJI tok h hhavkthbhoto ct. 
npojHBAeHHe Ha Kpi»ra : 


U a 


--Ikp 2it/Z, =0,282 . 6,28 . 2 500 000 .0,00004= 1 77 e. 


Ako ce HanpaBH npoBepra Ha nonyqeHaTa b aaaaqaTa 113 noo- 
MeHAHBOTOKOBa MOIUHOCT P_=l,2 6ttl c (JjopMyAU 78, ce BHHCA 3 

qe h ABere <pop*iyAH 78 h 78 a AABaT Bee cahh h CT»m pe-* 
•sy.fTaT : K 

7 ' 1,2 = y7 fll t/ a _ = 0,5 . 0,0 134.1 77. 

115. yCIMB0TeAHT OT 3&A3HH 113 H 114 Ce HSKAIOHBa H no 
^KcnepHMeHxaACH m>T ce H3MepBa, qe co6ctbchoto aKTHBHo ct»- 
vHpOTH&neHHe ua Kp>ra e R Kp l=fi omo. npn KaKbB KoedwiweHT 
aa noAesHO AeftcTBae e paCoTHA Kpirvr Ha ycHABareAH ? 

PemefiHe. floHeace oOihoto aKTHBHO CbnpotHBJieHHe (co6- 
CTBeHOTO H BHeceHOTO) e 30 o M a, cacabb, qe cano BHeceBoro 
c-bnpoTHBAeuHe 4^=30 — 6= 24 OMa. H3qHCAeHaTa npOMeHAHBO - 

£ oaw ° c * P ~7l> 2 T ce paanpeAeAH npooppuHonaABo . 
Me*Ay R K p — 6 OMa h A/?= 24 <x«a cbrAacHO (J>opuyAaTa 

P ~ = ~2 Ikp* I hp* ( Rh P 4- A /?) = 0,24 4- 0,96. 

* ‘ • ✓ 
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CaeaoBaTeflHO b sary6H©ro cbnpOTHBAeHHe Ha Kpira ce hs- 
pasxoAea bt>b bha Ha TOtiAHHa MomHoerra 0,24 em, a B aHTeH- 
HaTa BepHra ce npeAaBa 0,96 «<ma 

Koe4>HUHeHTi>T ua noAeaHo A^ftcmie Ha shoahhh Kp%r c-b- 
TAacHo (pgpuyAa 86 e 

\ 

116. KaKBa eoeKTpoABioKema CH.ia HHAyKTHpa b aHTeHnaTa 
BepHra KpiroBHBT tok l KP h koako toaqmo ‘e oOiuoto bkthbbo 
cbnpoTHBAe HHe Ha aHTeHHaTa BepHra, ano scoe^HUHeHTiT ua B33H- 
MOHHAyKTHBHOCTTa MOKAy 6o6«HaTa 3a CBp-bSKa Lap H Kp-bro- 
BaTa OofiHHa e /W=2 mkxh? 

P e m e h h e. ObraacHO (popinyAa 83 HH^yKTHpaHaTa e. a. c. ce 
paBHHBa Ha npOH3BeAeHHeTo of l Kp h Taxa HapeneHOTo cinpo- 
T H B A e H HB Ha CBpi3KaTa, CTOflHOCTTa Ha KOeTO b abachha 
cjiynafi e 

I 

X ' V = <o M= 2 */vW= 6,28 . 2 500 000 . 0,000002 = 3 1 ,4 omo. 

CAeAOBaTeAHo 

— hp • Xao =0,2.31,4= 6,28 e (etpeKTHBHa ctoAhoctX 

06iuoto awTHBHo ctnpoTHBAeHHe B aHTeHHaTa BepHra e 
Rap -\-Rh+ R* HerosaTa ctoShoct me ce onpeAeAH c (pop&iyAa 
85, b kdhto 3 a AR ate BsexeM ctoAhoct 24 omo, a 3atu A4-^ctoft- 
Hocrra 81,4 OM&: 

Rw+Rh + Ra^^- = i^-=41 OMO. 

117. KaKi>B tok ripoTHna npe 3 ocHOBaHHeTO Ha aHTeHaTa (Ko- 
raro cbmaTa e aaaeMeaa) h koako rOAHMa e HSAbMenaTa MomHOCT 
P U3 a H koeipHUHeHTbT Ha noAe3HO AeflcTBHe Ha aHTeHHaTa BepHra, 
axo HSA-bHBaTeAHOTO cbnpoTHBAeHHe Ha aHTeHaTa /?^=l0 omo. 

PemeHHe. CbrAacHO <|>opMyAa 84 

'■» 150 

AHTeHaTa HdAbisa hchhhoct Rasa — . 10 = 0,225 8M = 

= 225 Mem. 

Koe<J>HUHeHTbT Ha noaesHO AeflcTBHe ua aHTeHHaTa sepnra 
CirAacHO ypaBHeHHe 86 a e 
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nocJnenHHBT pe3yjiTaT noK83Ba, qe ot iioaaaeHaTa b airreH- 
HaTa Bepwra npoMeHAHBOTOKOBa mouihoct 0,96 am ce H3AT>qeaT 
■caMO 0,96.0,24 = 0,23 etn. Ta3H moiuhoct b cpaBHCHHe c «3pa3xoa- 
BanaTa ot aHOA»aTa SaTepHH npa botokob3 moiuhoct P——2 em 
CbCTaBflHBa 

^P=0,115 qacr hah 11,5%. 

1 * v 

118. ycH^BaTe^HT ot 3aaaqa 113 e pafioraA, b kabc B H e 

MCL 4 

<5ha kbiicTpyHpaH c neHTOA, HMam crp'bMHHHa S=4—. Koako ro- 

jiHMa e BtpxoBaTa ctoAhoct ha aHOAHOTOkOBHTe HMnyACH ia MaKC h 
aMpn'BTyJiaTa U p ~ Ha BT»36y>KflamoTO HanpeweHHe ? 

1 iP e ui e h h e. CbrAacHO (JjopMyjia 8^ MaKCHMaAHaTa ctoBhoct 
Am*. «a aHAoflHOTOKOBHTe HMnyjicH e 4Ba m»TH - no-rorfaMa ot 
aMnvwTyaaTa Ha ocHOBHaxa xapMOHimHa c>CTaBHa Ha bhoahkh 
tok; b 3aAaqa 114 ce ycxaHOBH, qe / al = 13,3.*a. C Ae aobatca ho 

, l a MaKC ~ 2 la\ = 2 . 13,3 = 26,6 mu. 


CBiviacHO (fcopiayna 80 HeofixojHMOTO Bi»36y)iCAamo Hanpeace- 
HHe HMa aMnnHTy^a ' ■ r . 

j t la Mate 0,0266 c<:c - 

u p~=—s- == >-por =6;65 '■ 


119. Koako ro^HMO TpafiBa Aa 6-bjtfl BT>36ywaamoTo Hanpe- 
aceHHe, ano 3a -ycHABaTeAHa AaMna ce ynoTpe6H tphoa c npo- 
HHuaeMOCT.n^pBo, Di=0, 1 = 10% h, BTopo, £>,=0,03=3%. 

P e ui e h h e. CtraacHO (J)opMy^a 79 3 a TpnoaeH ycnjiBaTeji 
BT> 36 ywflamoTO HanpeweHHe Tpa 6 Ba Aa ce yBeAHqu owe c DU a ~. 
Ot 3 aAaqa 114 e h3bcctho, qe U a =177 e. CjieaoBareAuo aa 
A =0,1 

+ AA^=6,65 ■+ 0,1 . 177 = 24,35 a, 

a 3a TpHOAa c no-MaAKaTa npoHHuaeMOCT Da =0,03 e Heofixo- 
Ahmo no-MaAKO B>36y%Aamo HanpeaceHHe 


U p ~ = 6,65 + 0,03 .177= 6,65 + 5,3 1 = 11 ,96 a. 

noayqeHHTe peayATara noKaaBar, qe aa Aa ce iiohhhch bt> 3 - 
6y*aamoro HanpeweHHe U p ^, 3a ycHAaaTeAHH Aaiinw TpafiBa Aa 
ce npeAnoqHTaT AaMnn c no-MaAKa npoHHuaeMOCT. 

120. Koako roAHMO e mhhhm3ahoto bhoaho' Hanpexemie 

Ua MUH H M3KCHM3AH0T0 peweTT>qip Up Malec > 3KQ • yCHABaTCABT e M3* 

nbAHeH c nocoqeHHH b npeAHaTa 3aAaqa tphoa D=0,1. B na- 
kt> 8 peacHM pa6oTH AaMnata ? 
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> PemeHHe. Ha pwc. 52 ce BH*aa,» mhhhm3jihoto aHOARO 
Hanpe*eHHe, kocto ce no^yaaoa 3a orpHuaTeaHHH mhhhmvm Ha 
npoMeH^HBOTO aHOAHO HanpeaceHHe, e paBHO Ha pa3A«Kara ot 
Ea H ; 


Ua, 


=E a -U a , =200-177=23 e. 


MaKCHMajiHOTO peuierbHHO Hanpe>KeRHe u Pmokc ce paBHHBa Ha 
c 6 opa Ha peiueTbHHOTO npeaHanpeweHHe E p \ bscto c OTfHuaTe- 
aeri 3H3 k) h aMHAHTyAaTa V p ~= 24,35 e. ripw ycHABaHe Mac B 
pa 6 oTHaTa T 04 K 3 ce HaMupa b HanaaoTO Ha xapaKTepncTHKaTa Ha 
aHOAHHH tok; tyK aHOAHHHT tok ohcbhaho e O, CiraacHO ypaB- 
HeHHe 58 ahoahhht tok aaBHCH k 3 kto ot pemeT'bMHOTo Hanpe- 
aceHHe e p , Tana h ot ahoahoto Hanpe*eHHe e a . ObraacHO ct>- 
iuoto ypaBHeHHe, aa Aa ce aHyaHpa tokvt i a , hco 6 xoahmo e 
4 >opHyaaTa b noAKopeHHaTa BeaHMHHa e p -\-De a Aa craHe Hyjia 

6 p ~\~ DCa = 0 , 

■ OTTACTO OTpHuaTeJiHOTO HanpeweHHe, 3a Kpero tokht i a CTaBa 
nyaa, e 

€ p —— De a • 

B KOHKpeTHHH caynaft (ycnaBane Kaac B) HanpeweHHeTO e p e 
h npeAHanpeweHHe E p , a e a ce paBHHBa Ha 6aTepH«HOTO Hanpe- 
HCeHHe Ea- ' "■ ’ 

CaeAOBaTeaHO 

E p ~— DE a = — 0,1 .200=— 20 a; - ; i 

“p M a K c= E P t 20 + 24,35 =+4,35 fl.‘ . ; ; 1 

IloHeHce MHHHiiaaHOTO, aHOAHO HanpeaceHHH u aMait = + 23a e 
noBeie ot 5 m»TH no-roansio ot u p „ fl)ee = +4,35. e, caeABa, He 
ycHaBaTeaHT paCoTH b HeHanperaaT peacHM. . •' 

* 121. Ha ce onpeaeaH HMtieAaHctT Z P Ha 3 hoahhh TpeijTHW 

Kp-br (Z. = 40 mkxh, C — 100 tup) Ha ycHABaieaa ot 3aaaMH 113, 
114 h 115, m> p bo, npw HaauHHOCT Ha HacTpoeHa aHTeHa, CBtp- 
3 3Ha c Kptra Ha ycnaBaTeaH, h, BTOpo, KoraTO ycHABaTeaHT pa- 
6 oth Hanpa3HO (He oTAaBa moiuhoct b aHTCHaTa), CHpen Koraro 
aHTeHaTa A OTKaneHa. 

122. Ha ce onpeaeaH, KaKBa moiuhoct ce H3pa3XOABa aa 3a- 
TonaiiHe Ha aHoaa Ha ycaaBaTeaHaTa aaMna b 3aaana 113. 

123. Moiuho ycHaBaTeaHO crbnaao OTAaBa b aureHHaTa Be- 
pHra moiuhoct P =40 em npn Koe<j)HUHeHT Ha noaeaHO aeflcTBHe 
Ha Kpi,ra i)= 0 , 8 .~KoaKO toahmo e co 6 ctbchoto akthbho (aaryCHo) 
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c’hnpoTHBJieHHe Ha Kp-bra h BHeceHoto A/? b Hero, ano Kpiro- 
BHHT TOK HM3 et}>eKTHBHa CTOHHOCT I K p effi = 1,5 a ? 

^24. Kax ce h3mchh KpbroBHHT tok b npeAinecTByBamuTe 3 a- 
JtaiH, ano aHTeHaTa ce pa3CTpoH ? 

ym»TBaHe. flpa pa3crpoHsaHe Ha aHTeHaTa BHeceHOTO ct>- 
npoTHBaeHne b «ptra CTaBa no-MajiKO. 

125. Kan me ce hsmchh npaBOTOKOBaTa h npOMeHJiHBOTOKo- 
BaTa moiuhoct b npeamecTByBaiuHTe saaaqH, ano ce yBem«H - 
(b otpHuate^Ha nocoKa) pemeT'bqHQTO npeAHanpexceHHe ? 




126. a) KaKBOpemerMHOOTTeqHOC'bnpOTHBaeHHe V?, CpHc. §5/s) 
t Heo6xo/iHMo b 3ajia*ia 120, ano npaBOTOKOBaTa ocTaatia Ha 
peuieT'bqHHH tok e l p _^= 1 Ma ? 6) Ako pemerbqHOTO npeana- 
npeaceHHe E p =—, 20 e ce noayqaBa c rpyna-ra R K C K (phc. 55, 6), 
kojiko rojiHMo TpfldBa aa 6-bfle kstoahoto cinpoTH&oeHHe /?„ nDH 

/<fcr:= 10, Ma? ~ • 

y niTB»He. fla ce h3*oah ot <J>opMy;iaTa E p =I a .R lt , 3 a- 
WOTO pemerbqHOTO npeAHanpexceime npeAcraBjisiBa naAeHHe Ha 
HanpexceHne b R k . 


3. CTABHJIH3HPAHE HA QECTOTATA 

HecTOTaTa Ha pajuionpeiiaBaTejiji He ocTaBa a6cojuoTHo rjo- 
CTOHHHa BIB BpeMCTO, a nopa^H peAHiia npHqHHH ce H3MeHH ; H3- 
, MeHeHaeTo ft Af ce Hapuqa adcoJiiOTHa HecTafinaHOCT 

Ha qecTOTaTa, a othouichhcto —j- — o THOCHTexHa H$CTa- 
<5hxhoct Ha qecTOTaTa. 

HaflqecTaTa npHqHHa 3a HSMfHeHHe ua qecTOTaTa e npownHaTa 
na KanauHTda C h Ha HAyKTHBHocTTa L Ha TpeoTsmiHsi Kptr Ha 
aBToreHepaTopa nopa«H H3ueHeHHe Ha TeMnepaTypaTa ; ano npH 
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nycKSHe b aeflCTBHe Ha paAHonpeAaBaTeAH KanauHrerbT Ha Kptra 
e C 0 , CJien h3B6Ctho BpeMe.TOft (KanauHTerbT) uo»ce Aa ce aa- 
mchh h aa CTaHe C=C<> + AC; HHAyKTHBHOCTTa Moace a* ce H 3 - 
MeHH OT CTOflHOCT L 0 AO CTOfi’HOCTTa L = L 0 + A L. 

A6coak)thoto H3MeueHHe A C Ha KanatwteTa ce onpeAeAH c 
4>opMyjiaTa > 

A C=% c . ht . C, 

k>A£to k c e TewnepaTypHHHT Koe^HtuteHT Ha KanauHTera, a A/ — 

HSueHeHHeTo Ha TewieparypaTa. 

ACcoaiothoto H3MeHeHHe A L Ha h ha y KTHiHocrra ce onpeaeAH 
c aHaaorHHHa (popMyaa : 

A4=«*.A t.L 

(« L e TeMnepaTypHHflT KoetjMaaeHT Ha HHAyKTHBHoerra). • ' 

XeMnepaTypHHHT KoecpHiineHT Ha qeeroTaTa ce onpeaeaa c 
4>opMyaaTa 

3aAS*H 

127 . HoceouTa qecTota aa Aio&rreACKH paAHOHpeAaoaTea e 
/ # ==3750 kvj(, CneA nycaaae b AeftcTBae as paaHOnpeaaBareAa b 
n-bpBHre 20 MHHyTH qeeroTaTa ce hsmchh c A f— 180 xq. Karaa 
e OTHOCHTeanaTa HecraGHAHOcr aa qecTOTsra Ha npeAaBare/ia? 

P « m e h h e. OrHbcMTeaaaTa aecTaOaAHOcr aa npeAaBareaa e 

.128. C koako xepaa .ce hshchh qecroTara aa cahh paAHonpe- 
AaBaTeA, paSoTem Ha pi>AHa A=42 m, aao OTHocareAHaTa Hecra- 

Chahoct j-= 0,0000 1 = 0,001 Vo ? 

PemeHHe. A6 coak>thoto H3MeHeHHe aa aecTorafa A/ ce 
onpeAeAa or (popMyaaTa 

^= 0 , 00001 , 

oiraeTO 

A/= 0,00001./ = 0,00001 y= 0,00001 ^-^ )000 = 71,4^71 xq. 

129. PaAuonpeaaBaTeA pa6oTH Ha aecTOTa /= 14 OOCf /cxq. ' 

BcaeACTBHe aaueaeHHe TewneparypaTa Ha Bi3Ayxa a cnaAaaero 
Ha HanpeaceHHeTO aa aaxpaHBaimrre tokoh3toihhhh necTOTaTa uy 

i 
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* „ y • . 

nopacTBa Aa 14001 kxu,. Kairea e adcoAWTHaTa h OTHOCHTeAHaTa 
HecradiuiHOCT Ha «recToraTa My? 

13). MecroTaTa /= 14000 kxu, ot npeauiecTByBamaTa 3aaa«ia. 
e no/iyneHa- c TpenTHm Kpi>r, HMani KanauHTeT C— 20 np h hh- 
ayKTHBHOCT L = 6,4 mkXh. TeMnepaTypHHHr KoecpHUHeHT Ha KanauH- 
TeTa os c = 0,0001, a TeMnepaTypHHHT Koe<j)HUHeHT Ha HHAyKTHB- 
HOCTTa 0,000625. PbBecTHO BpeMe cjich nycKaHe b AeflcTBHe 
Ha npeAaBaTefla TeMnepaTypaTa Ha okoahhh BT>3AyK ce noBHiuaBa 
, c 26°C. /la ce onpeAeAti HsMeHeHHeTO ha KanauaTera AC h hbmc- 

HeHHeTO Ha HHA>'KTHBHOCTTa AL 

PemeHHe. Or (JjopMyAara AC*=a«.A/.C HaMHpaMe 

AC = 0,0001 .20 . 0,000000300020 = 0,00000000000004 p = 0,04 rap 

* Ot 4>opMyAa T a AZ, = « £ . At . L HAMHpaMe i 

' AL = 0,0006.25 . 20 . 0,0000064 = 0,00000008 xh - 0,08 mkxh. 

. 131. Kp-broBHHT KanauHTeT Ha aBToreHepaTopa Ha npeaaBaTeAH 

e cicTaBeH ot Asa napaaeAHO CBi>p3aHH KanauHTeia Q h C* C 
ueA Aa ce h3mchh He3HaqnreAHO qecroTaTa nOA bahhhhc Ha TeM- 
'nepaTypaia cahhhht KOHAeH3arop C, HMa AHeAeicrpHK, HanpHMep 
.paAHOCTeaTHT^ hhhto AHeaeKTpHqHa nocTOHHHa e c noAoaolTeAeH 
TeMnepaTypeH Hoe<J)HiweHT a,j=+ 110. 10 -< = 0,000 110, a ApyrHHT * 
KOHAeH3arop HMa AHeaeKTpHK ’thkoha, hhAto TeMnepaTypeH, Kpe- 
4>nUHeHT e OTpHnaTeAeH, a . HMeiuto a , a = 44 0 . 10 -s — — 0,000440, 

OdiuHnT KpT»roB KanauHTeT e C — 100 np. Koako toacmh Tpufiea 
. Aa 6bAaT qacTHMHHTe KaoauHTetH Cj h C 3 c oca oCiuhht Kana- 
uhVct C=100 np Aa ae ce H 3 Mena noA bahahhC Ha jeMnepaTy- 
para ? X 

PemeHHe. 4acTHiHHTe KanauirreTH C t H C 3 TpadBa Aa ce; 
ofHacnt noMeacAy ch odpaTHO nponopUHonaAHO Ha TeMnepafyp- 
HHTe KOe^HUHeHTH: X. 

C,:C 2 =a^:« fl =440. 10- 6 :110.10- < =4:L 
• CdoptT ot CbiUHTe KaijactHTeTH e ' 

C 1 + C 3 =C=100. 

KaTo ce peuiaT nocaeAHHie ABe ypaBHeHHH.ee HaMHpa, » 

C! = 80 np h Q=20 np. 

3a eAHH rpaayc TeMnepaTypHo HSMeHeHHe KanauHtefi.T Cj ce 
yBeAHqaBa c AC, = C,= 0,000 11 0.80 = 0, 0088 np; 3a cbiuoto 
TeMnepaTypHO H3MeHeHHe BtopHAf KanaoHteT ce HauaAflBa c AC S = 
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. Cj= — 0,000440 . 20 = — 0,0088 tup. Bhmcm ce, He ysejiH- 
^eHHeTO Ha cahhhsi KanauHTeT ce KOMneHcnpa Ham>/iHO ot Haiaa- 
jichhcto Ha Apyrnn KanauHTeT. 

3 a 6 ejie*ic 8 . ripa peuiawHe M nocawtHaTa 3ao§«« He e b3Cto npeABHA 

■ 3 MeHenHeTO Ha reoueTpHtHHTe pa3iiepH Ha koh jieH3aTopnTe noA MaMie aa hs— 
neHeHHCTO Ha TeMnepaiypaTa. '7 

4. ynPABJIEHHE HA BHCOKOMECTOTHHTE TPEIlTEHHfl HA 
PAJWOnP EflA BATEJlg H 4>HJITPA14Hfl HA BMCUIMTE XAPMOHHMHH 

n P H npeaaBaHe Ha roBop hjih iiysHKB bh coKone ctot hhtc Tpen- 

TeHHH Ha npeAaBaTeflH ce MOAyAHpaT c HHCKOMecTOTHO HanpexteHHe ■> 

a H . K =U H .H sin (2 %Ft), b pe 3 yATaT ua kocto ce mwiynaBa MOAyaH- 
paH tok c 4>opMa, noKa3aHa Ha phc. 56. BuHCAa ce, He aMiwiHTy* 



Phc. 56 


flHTfl Ha BHCOKOHeCTOTHHH TOK Ce H3MCH5I UO SaKOHa Ha HHCKOHe- 

ctothhh CHrHaA npn cpeAHa ctoHhoct •— aMtiAHTy astb / Ha He- 
MOAyAHpaHHH TOK H npH Hafi roAHMO H3MeHeHHe A/. ypaBHeHHeTO- 
Ha MOAyJIHpaHHfl BHCOKOHeCTOTeH tok e 

v 1 + 7 sin (2re/ : lf)j sin 2ic/ 1. 

(88) 

OTHomeHHeTO H=m 

• s 

(88a) 

e KoetJ)HilHeHTi>T Ha MOAyJiauHflTa. 


- t 

89“ 
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KofaTo BHCOKOMecTOTHHaT TOK He e MoayjJHpaH, HeroBaTa < 
cpeflHa MomHOCT CbraacHo <}>opMy/ia 78 e /*/?. Koraxo to- 

kt>t e Moay^HpaH (npH roBopeHe, neeHe vim CBupene ripen mhkpo* 

^ )0Ha /» c PeAHaTa My MomHoct CTaBa noTO/iHMa, a hmchhho: 



■ MAIWW ' - 

. • " ■ Phc. 57 ' ' ' . 

nocjiesHOTo ypaBHeHHe noKassa, ie MomHocTTa Ha MoayjiHpa- 
HHH TOK e 1 +y m»TH nO-TOJIHMa OT HOIUHOCTTa HB HeMOAy- 
JiHpaHHH (MomHOCTTa npw M-b^qaHHe). 

Karo ce HanpaBH MaxeMaTHqeH ana^H3 Ha ypaBHeHHe '88, ce * 
ycTanoBHBa, qe MOflyfltip^iHHT bhcokohcctotch tok ce cbctoh ot 
jpH cT>CTaBHH, noK338HH Ha pnc. 57 1 1) tok c HOceiQa qecTOTa 
1 = /sin 2ft//, 2) tok c ropua cTpaHHHHa qecTOT* 

h+F =? 5 */ sin 2 jt(/+ F)t 
h 3) tok c AOAHa CTpaHHMHa qecTOTa 

i //-/==” /sin 2ic(f—F)t. 

-90 ' * - 

. .. v 
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3a 4 a He ce nojiy^H H3KpnBHB3He Ha MoayjiHpaHA BHCoKOie- 

CTOTeH tok, e Heo6xo4HMO H3X0AHaTa paSoTHa TOHKa Ha AaMnaTa, - 
b kohto ce H3Bi>pmBa MoayflanHHTa, 4 a ce HaMHpa b cpeAaTa Ha 
npaB04HHeiiHaTa nacT na MOjyjiauHOHHaTa xapaKTepH- 
cTHK.a. npH peuierbMHata MOAyJiauHH Ta3H xapaKTepHCTHKa no- 
Ka3Ba rpa^lHMeCKH 33 BHCHMOCTTa Ha OCHOBHaTa TOKOBa CbCTaBHa 
Ha aHOAHHH tok /„, ot HanpeweHHeTO Ha peuieTKaTa e p (pnc. 58, a), 
a npH aHOAnaTa MOAyaai^HH ^cbmata xapaKTepucTHKa H3pa3»Ba 



38BH CHM0CTT3 Ha TOKa 1*1 ot bhoahoto HanpeweHHe e a (pnc. 58,6). 
ripH m>pBHH bha MOAyjJauHH peiHeT-bMHOTO npeAHanpeweHHe E p h 
aunaHTyAaTa Ha MOAyAHpauioTO hhckohcctotho Hanpegcemie U„. H . 
TpafiBa Tana Aa ce noACepaT, qe pa6oTHaTa toikb Aa He H3AH3a 
bt»h ot npaBOAHHeftHHfl ynacrbK Ha xapaKTepHCTHKaTa (yqacTtKa 
a — 6). npH aHOAHaTa moaya3Uhh ciiuoto H3HCKsaHe ce OTHaca 
3 a nociOHHHOTo aHOAHO HanpeaceHiie E a h aa U KH . 

npH CTonpoqeHTHa HOAyaaqHH (/»=1) h3xoahoto penierMHo 
npeAHanpexceHHe ce onpeAeAH c 4>opMyAaTa 

En= EpMaKC + 2 EpMttH -. (90) 
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a AOnycTHM^Ta MaKCHMajiHa aMnAHTyAa Ha MOAyAHpamoTO hhcko- 
qecTOTHO HanpeaceHHe 

Uh.h = Ep MaKC — Ep 0 = Epo — E Pmuh . ( 91 ) 

ripw wecTOTHaTa moavabahh «iecTOTaTa Ha bhcokohsctothhh 
cnruaA (pHC. 58 , a) ce h 3 Mchh nepnoAHMHO okojio eAHa cpeAHa (ho- 
ceiuaTa) HecTOTa f 0 npH necTOTHO orKAoueHHe (acbh3uhh) 

A f = fi A> = /o U 



XapaicrepHa BenHHHHa npn necroTHaTa MOAyaaixHJi e h h a e- 
KCT.T Ha MOAyAauHHTa M, onpeAfcAeH c ffropMyAata 


M= 


-V 


( 92 ) 


npH paAHOTeAerpa4>HOTO npeAasaHe Hafi-KpaTKHHT CHrHaa — 
TO'iKara — HMa apeMeTpaeHe x; lecTOTaxa Ha TeAerpacjwaTa 
MaHHtiyAaiiHH e 

Ft mAtp — 7^ ■ (.93) 
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* HoKa3Ba ce, qe pa^HOTejierpa^HHHT cHraafl (pHC. 59 , a) ce ctCTOH 
ot' T penTeHHeTO c ocHOBHa ,qe<rr.OTa / h ome hhkoako ropHH CTpa- 
« “ eco™ f+F^,, S+Sf-p /+£~» " 

CT pa HH4HH qeCTOTH / — F mMpy J '->* niAip> J. vtmMp • • • 



Phc. 58, « 


KpHBeHOTO Te^erpa(J)HO npeaaBaHe e AOCTarbHHO as ce npeaaaaT 
caMO ctCTaBHHTe c qecTOTM : f,f-\-F mM p,f F mjap> frjror mMP h 
/ — QFnutp (pHC. 59 , €). 



Phc. 59 .a . P" c - 59 - ff 

BawHO H 3 HCKsaHe npw KOHCTpyHpaHeTO Ha paaHonpeflaBaTemrre 
e nocTHraHero ua bt»3mo)kho no-BHCOKa cTeneH Ha <j)HATpHpaHe Ha 
xapMOHHMHHTe TpenreHHH. Ta3H cnoco6HOCT Ha npeflaBaTcm ce 
H3pa3HBa c Koe4)HUHeHTa Ha (jHwiTpaiiHHTa 

[a 1 

0 = h- = I JL .^L. ( 94 ) 

U n *»I * An 
• Ian 

OTHOineHHeTO noKa3Ba koako m»TH tokt.t c ocHOBHa qe- 

CTOTa b aHTeHaTa% no-CHfleH ot TOka ci»c cirnaTa qecTOTa b 
anoAHaTa BepHra Ha reHepaTopa c bt>hiiiho B'b 36 y*AaHe (KpaB- 

hoto crwiano); othoiuchhcto j— . noKa3Ba kojiko m>TH xapMOHHq- % 

HaTa CbCTaBHa b aBOAHHH tok Ha KpafiHOTO crwiaao e no-roAHMa 
ot ci»maTa xapMOHHHHa cbcraBHa b aHTeHHHH tok, 

n pH ripocTaTa cxewa Ha ceptaKa Ha aHTeHaTa c KpafiHOTO 
crbna.no Koe^HHHeHTbT Ha (|)HATpauHfl Moxce aa nua ABe pa3AHqHH 
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Z*%™™J** T0Ba ’ B K0ft KJI0H Ha K P^ ra e BKflmeHa anre- 

MaT i ^ 0raT0 e BWKXero B H A A y K T H B H H H KflOH (pHC. 59 

MyflaTa BeMrbT 0£ n0 ro;MMa ct oAhoct u ce onpeaeSt* c 4>opr 

0 L =(n i — l)Q. (95 a) 



, Ak ° a HTeHaTa e BKaioieHa b KanaiiHTHBHHH moh Ha KD-bra 
(PHC. 59 , 2 ), Ta H 3 jii>MBa no-roAHMa eHeprwa Ha xapMOHHMHHTcT ae- 

■fSZZTtgsr"* - «■"»— « — • - » 




it* 


(956) 


CcSp. 

| — lh- 

+/) 


J 


C* 



t 

Phc. 59,2 

ctc?aMa^Tn H o^i B L 4 *° PMy/,H n t H0Me P 1 ‘ T Ha xapMOHHHHaxa 
xapISaia n =3 P BTOpaTa M P“ 0 “H«tea *= 2 , a aa tpema 
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j 3ajiaHH 

132. fla ce onpeae^H a-wi6oiHHaTa na MOAy/numrra m h» 

(i*oayanpaHHa bhcoko qecTOTeH carwaa, noKaaaH Ha pac. 56. 

PeuieHHe. Or Ta3« pncyHKa ce BHxcaa, ne 7=100 Ma, a 
i laps CTBaHe to Ha toks, A/ =75 mcl OienoBaTejiHo cwviacBo . 
l^apMyjia 89 

! '» = T=^ = 0 » 75 - 75 °/o- 

133. Bib BHcoKjoaecTOTHHH ycH;iBaT«i ot aaaaaa 113 ce hb- 
BipiuBa aMnaHTyaHa MoayaaaHa, Karo aMiWHTyaara Ha tom ao- 

CTura naKCHMa/iHa ctoAhoct /*<,*« =560 mo, a MHHtmajiHa I Mttlt =0. ' 

JX& ce onpe^e^H cpe^HaTa npOMe h ji HBOTOKOBa moiuhoct Ha ychji- 

PeuieHne. B saiiaqa 113 e AaneHa e<j)eKTHBiiaTa ctoShoct 
H t Kp'brOBHH TOK lfcp.e<fi =200 MCL\ aMfUlHTyaaTa Ha T03H TOK e 
l t 4 ni>TH no-fojiHMa: I Kp ==1,4. 200=280 Ma.Upn MoayjiauHH th3h 
aiinjiHTyAa nopacTBa Ha ctoAhoct 560 Ma, cwpeq c ouie 280 ua 
Oie^OBaTe^HO H3MeHeHHeTo Ha tokb A/=280 mcl GbiviacHo <bop- 
89 Koe<j)HaHeHTT>T Ha MOAyaaijHflTa e 

; 1 1 = 100 °/o- 

MomHOCTTa npH M^qaHHe Pmmh = 1,2 em, a npn MO^auHH 
Pmo6=[i+y) +y)* 1j2=1,8 am. 

134. npn ho-thxo roeopeHe npen MHKpo(f>OHa aMnjiHTyaaTa Ha 
» Kp*broBHH tok ot npeauiecTByBamaTa sa^aqa nocrara MaKCHMajiHa 
CTOftHOCT /*«** = 336 Ma: Kojiko ro;iHMa e b to 3 h cnyqafi moui- 
hocttb aa crbna^OTo? 

j PeuieHHe. MaKCHMaaHOTo H3MeHeHHe Ha TOKa e 

A/— Imqkc — /— 336 — 280*= 56 mo* 

. | _ 

KoetJtaweHT'iT Ha MoayjiaipMTa b to 3 h cnyqafi e 

""=t-®= 0 ’ 2 = 200 /- ' 

* MomHOCTTa P MO d b tcpira e . 

Pmoo^Pm**^ +y) a= 1»2 (l +^)— 1»224 em. 
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nojiyqeHHHT peayjiTaT noKa3Ba, qe npH A'bJiCo'nma Ha nosy ■ 
jiauHHTa m= 20% moihhoctt 3 Ha Topa ce e yBe/iHq&na Cano <: 

1,224 — 1,2=0,024 am =24 Mem. 

135: Kan-bB tok uie ce H3Mep« c TepMOMHAHaMnepMepa b Kpbn i 
aa ycHABate/iH ot 3 aaaqn 133 h 134? 

P e tu e h h e. Ilpa MtAiaHvie ce H3MepBa ei^eKTHBHkTa ctoAhoc r 
Ha KpiroBHa tok l Kp . t (f> = 200 Ma. ripH MOAyjia.twH H 3 MepHTe/MH»' r 
ypea we noKa 3 Ba cpeflHaTa ctoAhoct Ha H3MeHHWHH ce no aM- 
onHTyaa MoayaHpaH tok l K p.cp , hhhto mowhoct ce paBHHBa hu 
1,8 enu Ot <J>opMy.naTa 

P Mod = 'R ' ■ i 

npn R = .30 OMa (cir/iaCHO abhhhtc ot 3aaaqa 113) tokvt 

/^.v=^^=Vw =0 ' 245 * =245 

Ako ce cpaBHH 1 T33H ctoBhoct ct>c cTofinocrra Ha TOKa npn • 
M-bAqaHHe I Kp .'<p =200 Ma, ycTaHOBSBa ce, qe HapacTBaaeTO hsi ' 

i r tn? ’ v . % 

TOKa e TOHHO Vf 1 ntTH. H HaHCTHHfl ' ^ 


ripa BTopHH oiyqaft Koe^HUHem t>t m = 0,2. HapacTBaHeTO ni, 

• cpeflHHH tok we 6i»Ae 

^.^1 = ^ 1 ^. 1 , 0101 .™, 
t. e. MHjiHaMnepMep'bT we noKa3Ba 1 % yBejiHqeHHe Ha roxa, a 

HMeHHO ' ' 

1 , 01. 200 = 202 * 0 . 

3 a 6 eae»tKa. B saaaqa 134 e aaaeHO, k b otawihh mqhchth tow ■ 
■ Kpira Aocrura naacHtiaaBa ctoAhoct 336 is; na tosh waKCHuaacH tok cioi * 
^ 336 

BCTCTByna e^CKTHBCH TOK y^y = 240 Ma; MHAHailnepMep-bT o 6 a<ie hhmh a* «k- 

K83Ba TB3H CTOftHOCT, SaiUOTO TH t Ha^HUt CBMO B OTWflHH MOMCHTH ; ITpCS IKK 
rO/lflMaTa *iaCT OT BpCMCTO TOKl»T~HMa IJO-MaJlKH CTQftHOCTHj flOpH B TaKKM, nc>- 
Ma/iKH ot 200 Ma, 3ai&oTO MHHHMajmaTa awMHTyAa Ha MOAyjiHpaHHSi tok ci>r/Jicao 
pMC. 56 c 

Imuh = Ikp — A/ = 280 * — 56 * 224 mu. 

96 , 


Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 

E<t»KTHBB*Tt qjpflHOCT hs tom c aMMirryjia Imuh — 224 Ma e 

. Imuh 224 icco 

/ MBH.t# *= •« 166,8 Ma. 

riojiyqeHHTe peayaTara noKasMT, ie 'AeftcTMrreaao BSMepesaTa c ypeu 
«t«imiBHa ctoAroct J K p.cp = 202 e qpewa ctoAhoct ne*ay t M a K c.e<6 = 245 j fta 
H Imuh e# — 156,8 Ma. 

136 . Tokvt Ha ycwiBaTeaH ot 3 aaaqa 135 HMa Hocema nec- 
TOTa /= 2 500 000 xn, a MOAyAHpamHHT e c necTOTa +=500 xif. 

XU ce onpefle^HT aMnflHTyAwre h qecTOfHTe Ha hoboct> 3 ja^eiHHTe 
np« Moay^apHHTa tokobh CbCTaBHH, n*bpBO npH m=l h btopo 
npa m= 0 , 2 . 

P e iif e h h e. Ctr^acHO (JjopMy.iaTa 

k 2 = *I$in[ 2 K{f±F)t) ■ \ ( 96 ) 

jBaia CTpaHHqHH TOKa HMaT aMnaHtyaa npa m=l: 

/i, 2 =f /= 4 - 280 = 140 Ma, 

a npH /7z=0,2 aMiMHiy^aTa hm e neT nvrH nchMajiKa: 

' ' Iu - f y 280=28 *a. 

Eahhhht ot H 0 B 0 ci) 3 aaaeHHTe tokobc HMa necTOTa /++= 

= 2500000 + 500=2 500500 xu, (ropna crpaHHHHa necTOTa), a 
ApyrHHT tok HMa necTOTa 

J ^=2 500 000 — 500 = 2 499500 x u, (aoah 3 crpaHHHHa qecTOTa). * 

137. B AaaeH paAHonpeAaBaTea.ee H 3 Bi>piiiBa pemenqHa 
MOAytfauH* b renepaTopHa JiaMna, kohto HMa MOAyAaijHOHHaTa 
zapaicrepHCTHKa Ha pnc. 58 , u. KaKBo peuieTbHHO npeAHanpenceHne 
TpafiBa Aa HMa reHepaVopHaTa (ycHABaTeAHaTa) aaMna npH m*a- 
vaHHe h KaKBa Tp» 6 Ba Aa 6 i>Ae MaKCHMaAHaTa aMnxHTyAa U HM 

Ha MOAynHpamoTO HanpexceHHe c nen MOAynapHHHT tok a& He e 
H3KpHBeH? KOAKO TOAHMa e aMnAHTyAaTa Ha OCHOBHaTa TOKOBa 
CbCTaBHa / a , npH vn^maHHe, npH MaKCHMaaea h MHHHMaxeH pexcHM 
H KOAKO TOAHM e KOeiJjHUHeHTbT Ha MOAyAaQHHTa ? ' ' ’ , 

PemeHHe. Ot MCuiyxauHOHHaTa xapaKTepHcnnca ce BHHCAa, 

. qe **a cpeAaTa Ha npaBOAHHeftHHH H yqacTtK cbOTBeTCTByBa npeA* 

HanpexceHHe E p ,= 40 g; raicoBa me 6 i>Ae npeAHanpexceHHeTO Ha 
AaMnaTa npn AHnca Ha MOAyAHpam chthba, t. e. npH MiA^aHHe. 

CToflHOCTTa na. cbuiOTo npeAHanpeaccHHe Mo*e Aa 6 i>Ae onpeAfi- 

7 no piAHOTeXHHK* 
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AeHa h c (JjopMy^a 91 , b kohto E pH a K c e npeAHanpeaceHneTo, 
KoeTO ce no/iyqaBa 3a noAOHCHTeAHHH MancHMyM Ha MOAynHpamoTO 
HanpeaceHHe, a E PM u* e npeAHanpeaceHHeTo 3 a OTpHuaTeAHHH Ma- 
KCHMyM Ha ci>moTO MOAy^Hpamo HanpeaceHHe u M *=U H . H . sin Qf. Ha 
p»c. 58, a HanpeaceHHeTO E PM aKc= — 12 e, a E PjmH =— 68 e. Cm- 

AOBaTe.iHO - 


Ep n — Ep M tAH—~T MOKC + Epj IUH )- 


12-68 


40 e . 


AMiuiHTyAaTa Ha MOAyAHpamoTO Hanpe*eHHe cirAacHO <J>op- 
MyAa $2 t ' 

L) H.u.—Ep mokc E p 0 == 12 ( 40)= 28 8. . 

ripn MbAqaHHe auiuraTyAaTa /„, Ha 3 hoahhh tok cnopeA mo- 
AyAaiiHOHHaTa xapaKTepHCTHKa' Ha phc. 58 , a e 4 *,,,,,= 150 Ma ; 
npH MaKCHMaaeH pewHM aMruiHTyAaTa Ja, MaKC = 250 Ma , a npa mh- 
HHM 8 ACH PCHCHM Iqj M U H = 50 Ma. 

Koe<j)HUHeHTT>T Ha MOAyAapHHTa e 


^ a *MaKC 250 — 150 r\CL' cco I 

m= 7 : = — r^i — = LHbb = bb % . 

la ^M%AK 

138 . B .> ycHABaTBAHaTa jiaMna ot aaaaqa 137 ce H3Bi>puiBa 
a ho ah a MOAyAaiiHH npu MOAyAaiwoHHa xapaKTepHCTHKa ot 
puc. 58 ,6, npH MtAqaHHe cpeAHOTO aHOAHO HanpexceHHe e 
• U acp = 160' e h Ha Hero cbOTBeTcreyBa CT»raacHO MOAynapHOH- 
HaTa xapaKTepHCTHKa Tojr/ ai = 150 mo, KaKBa Tpa6Ba Aa 6-bAe 
aMnAHTyAaTa Ha MOAyAHpa ihoto HHCKoqecTOTHO HanpeaceHHe, no- 
* A3 acho b aHOAHaia Bepnra Ha ycHABaTeAHaTa AaMna, 3a Aa ce 
OC-bmeCTBH CblUHHT KOe4>HUHeHT Ha UtOAyAailHH K3KTO B npeA* 
inecTByBamaTa aa^aqa, a hmchho m= 0,66. 

Peine HHe. Ot 4 >opMyjia 69 c/ieABa, qe 

A I = ml ai = 0 , 66 . 150=100 Ma. . 

CAeAOBaTeAHO MaKCHMaAHaTa ctoAhoct Ha TOKa I a , e# 

4* a * e =4 + A/= 150 + 100 = 250 mo, 
a MHHHMaAHaTa ctoUhoct Ha cbinna tok e 

4 ^= 4 -A 7 = 150 — 100 = 50 mo. 

MaKCHMaAHaTa aMiiAHTyAa I a , MttHe coopeA pnc. 58 , £ ce nocfara, 
KOrato cpeAHOTO asoAHO HanpeateHHe CTaHe Ua MaKC = 280 e , a 
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MHHHMa/iHaTa aMnaHTyaa I aiMUH r~ 3a aanpeaeHHeTO £/ a .„„=»40 a. 
OieBHAHO e, qe aMiuiHTyAaTa na MOAyjinpamoTo aanpeaceHHe e 

Uh.m = Ua cp — - ^a MUH ™ f60 — 40= 120 . 8, 

139. JX& ce onpeae^H MomHOCTTa Ha bhcokohcctothoto ctt>- 
na^o ot npcAHHTe jBe 3aAaqH, ano b npira ce no;iyqaBa npoMeH- 
n hbo HanpeaceHHe c aMn^HTy^a U a ~= 600 e. 

P e ui e h h e. CiiviacHo (J)opMy^a 78, a MomHOCTTa npn 
qaHHe e 

P = y /»! • y 0) 1 5 . 600 = 45 Bn. 

flpH MOAy^aaafl ctrjiacHO ypaBHeHHe 90 


Pj»od = ( 1 + • 45 = 1 ,22 . 45 = 54,9 am. 

140. fla ce onpeae^H Koe<J>HUHeHTi>T Ha MoayAaiiHHTa m Ha 
CTinaaoTO c Mony/ia uhohh3 xapa KTepHCTHKa Ha pnc. 58, a, ano 
npeAHanpeaceHHeTO npn M-bJiqaHHe e Zf w = — 30 e, a Moay^npa- 
moTO HanpeweHHe hmh aMn^HTyAa U H . H = 1 8 a. 

141. fla ce onpeAeAH cbiuHHT Koe<J)HiiHeHT npn aHOAHaTa mo- 
AyJiaDHH npH MOAy^iaiiHOHHa xapaKTepncTHKa Ha pwc.\ 58, 6, ano 
Ua cp = 150 a, a aMiiAHTyAaTa Ha MOAynHpamoTO HanpeaceHHe 
U„. H = 100 e. 

142. 3a mo hcoOxoahmoto MOAyAHpamo HHCKoqecTOTHO Hanpe- 
xceHHe b 3aAana 137 e no-HHCKO (28 e), a b 3aAaqa 138 Cbiuoro 
HanpexceHHe e iio*bhcoko (120 a), Maicap qe aHOAHHHT tok ce 'H3- 
MeHH Bee b eAhn h ctum rpaHHDH — Me*Ay 50 h 250 Mat 

143. PaAHonpeAaBaTea Ha yKB pa6ora Ha Hocema (cpeAHa) 
qecTOTa f ep = 30 mzxu,. Ct>iuhht e qecTOTHo MOAy^HpaH.c hhcko- 
qecTOTHO HanpeweHHe, kocto HMa qecTOTa F— 400 xu,. ripn mo- 

, AjuiauHHTa qecTOTaia Ha npeAaBaTejia ce h3mchh Me*Ay /*„„ = 
= 29 998 000 xu, h j MaKC — 30 002 000 xu,. Kaima e ACBHaHHHTa h 
HHAeKctT Ha MOAy/iaunHTa Ha hcctotho MOAyjiHpaHHH caniaji. Ha 
npeAaBaTe^H? •> 

PemeHHe. Ci>niacHO <J>opMy^a 93 ACBHaiiHHTa e 


A/ — f MUKC^fcp — 30 002 000 - 30 000 000 = 2000 x^ 

HHAeKc-bT Ha MOAy^iauHHTa itmc ce onpeAean c $opMy;ia 94: 

A / 2000 




400 


= 5. 
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144. KaKBH HHAeKCH Ha Moay^auHH Mi, M a , M 3 h M t c e 

noAyqaBaT npH npeAaBaTeAH ot npeAtuecTByBamaTa aaAaqa, ako 
BHCOKO ieCTOTHH^t CHHiaA e MOAyAHpBH C HeCTOTHTe lOf) X % 

F a — 1000 xu,, F 3 — 2000 xu, h F t = 4000 xu,} 

145. PaflHcrhT npe^aBa pa^HorpaMa c npeA?BaTeji npH pMHa 
MaHHtiyjiaiiHH 10 touch b cenyHAa. KaKBa e qecroTaTa Ha TeAe- 
rp34>HpaHeTo ? 

PeuieHHe. lloHexce cjieA BCHKa ToqKa, Tpaema Bpeiie x, 

CAeABa naysa, Tpaema c-biuo BpeMe x, CAeABa, qe TOBa BpeMe- 
TpaeHe ' 

x^'ioTTo 3 "^" 0,05 ceK == 50 mcck. 

Ha TanoBa BpeMeTpaeHe cuviacHO 4>opMyAa 95 cbOTBeTCTByBa 
t e a e r p a (j) h a q e c t o t a 

EmAip=Yi = 2 . 0,05 = <u = J 0 xu r , 

146. KaKBH tokobh cbCTaBHH ce c'bA'bpncaT b paAHOTeAerpatJ)- 
hhh CHrHaA, npeAaBaa c TeAerpatjmaTa qecTOTa ot mpeAinecTByBa- 
maTa 3aAana F mA! ^= 10 xu, ano HocemaTa qecTOTa Ha npeAaBa- 
TeAH e /= 6000 nxtf? 

P ^ m e h h e. CnOpeA qeCTOTHaTa cneKTporpaHa Ha pnc. 59 , 6 
paAHOTeAerpa(J)HHHT CHraaA cbAT>p*a cacahhtc tokobh ctCTaBHH : 

1) tok c Hocema qecTOTa /= 6000000 xu , ; • ■ . 

2) tok c qecTOTa = 6000000+ 10= 6000010 xu; • 

3) tok „ f + 3 F mMp = 6000 000 + 3.10 = 6 000 030 xu ; 

4) TOK » f F mAzp — 6000000 - 10 =5 99999Q xu h 

5) tok „ /— ZF mAtp =fi 000 000 — 3. 1 0 = 5 999 970 xu,. 

147. KaKBa e inHpoqHHaTa Ha qecTOTHHH KaHaA, H3Ai>qBaH OT 

npeAaBaTeAH, 3a koUto CTaBa Binpoc b 3 aAaqa' 146? '• 

. P e m e h H e. UlHpoqHHaTa A/ Ha qecTOTHHH KaHaA ce paBdHBa 
Ha pa3AHKaTa MeacAy Hafi-BHcoKaTa h Haft-HHCKaTa H3Ai>qBaHa qec- 
TOTa ; b AaACHHH CAyqafl . 

' ' A / ^/mokc — fjuuH — 6 000 030 — 5 999 970 = 60 = 6 . 10 xu,. 

■ % 

> HsoOmo npa ptqHaTa TeAerpacJraa uaHHtiyAaiiHH tnupoquHaTa Ha 
qecTOTHHH KaHaA ce /paBHHBa Ha TeAerpaiJmaTa qecTOTa, yuHO- 
, aceHa Ha 6. 
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148. fla ce onpeaejiar qecTOTHTe aa tokobhtc cicraBHH u 
LunpoaHHaTa aa hccTothhh cneicrip Ha paAHonpeAaBaTeA c nocema . 
aecTOTa /= 5000 kxh, npeAOBam paAflprpaMH c TeaerpatjjHtTa 
MauiHHa CT-35 npa TeAerpa<J>Ha necTOTa F m i , lp = 20 xy. 

yniTBafte. 3aaaaaTa Aa ce peniH, naTO ce HsnoA3yBa nec- 
TOTHaTa cneKTpdrpaMa Ha pHc. 59 ,6. 

149. Ycn;iBaTeJiHaTa jiauna, b kohto ce H3B , bpuiBa paAHOTeAe- 
rpa(J)HaTa M'aHHnyaauHH, hmb noKasaaaTa Ha pnc. 58, a MOAyAa- . 
u,HOHHa zapaKTepHCTHita. np« HaTHCHaT kjiiom na peiueTKaTa (ynpaB* 
jiHBauiaTa) Ha jiaMnaTa ce noAaBa npeAHanpeaceHHe E p = — 12 a, 
a npn OTnycHaT kaioh Ha cmiwh eAeicrpoA ce noaaBa npeAfianpe- 
HceHHe E p = — 90 a, bcacactbhc Ha ko^to AaMnaTa ce 3anyoiBa. 

Raima e Teaerpa<J)HaTa moihhoct h* ycHAB^rreAHOTO crbnaAo, aico 
£/ a ^,=600 e (bh* 3aAana 139)? fla ce cpaBHH cbmaTa c moih- 
Hocrra Ha cTinaflOTo npu npeAaMHe Ha roBopnpH AT>A6oHHHa Ha 
MOAyAauHHTa /n==66°/o, kaKTO e b sa^aia 139. 

P e m e h h e. Ot MOAyAaiwbHHaTa xapa KTepHCTH Ka Ha pnc. 58, a 
ce BHHCAa, <te aa E p = — 12 a auriAHTyAaTa Ha ocHOBHaia tokobs 
cbCTaBHa / ai = 250 mo = 0,25 a. Tejierpa^maTa mouihoct Ha 
ycHABaTejiHOTo cn»naAO ctr/iacHo (JiopMyAa 78, a e 

P m 4sp 0,5 /(jj U = 0,5 • 0j2 o , 600 = 7 5 am . 

B saAa^a 139 ce onpeaejiH, qe npw Te^e<J)OHeH peatHM iiom* 

Hocrra npn MiAnaHHe e P m *ah — 45 am, a npH roBop h /n=0,66 
MomHocTTa nopacTBa Ha 54,9 am. J],om>AHHTeAHaTa moihhoct 
okoao 10 am (54,9 — 45) e uomHoerra Ha oCpasyBaHirre npH mo- 
AyAaoHH ABa TOKa ct»c ctpbhhhhh hcctoth f+Fuf— F. Ako 
npeAaBaHeTO Ha roBOpa ce H3B-bpuiBa npa MaKCHMaaeH Koe(J)HUHeHT . 
m=\, ctrAacHO ypaBHeHHC 90 MomHOcrra P MO d me 6i»Ae Ma- 
i^cHuaAHO 45. 1,5 = 67,5 am; CAe aobbtca ho MoiimocTTa ua TOKOBeTe 
ci»c CTpaHHiHH qecTOTH me 6tAe 67,5 — 45=22,5 am. 

H3boat>t, koIIto TpaCBa Aa ce HanpaBH ot nOAyneHHTe peayA- 
TaTH, e, ne npH Teaerpa^HOTo npeAaBaHe MomHoerra, kohto H3- 
pasHBa noAedHHH CHraaA, e mhoto no-roAHMa (75 am) or mohi- 
HOCTTa, Hspaaflaama TeAe^oHHHH chthba (10 hah 22,5 am). 3aTOBa 
AaAenHHaTa Ha TeAerpa<J)HOTO paAHonpeAaBaHe e no-roAHMa ot 
A aAeiHHaTa Ha TeAe$OHHOTO. 

' 3 a <5 e ji e at k a. . PemeHHeTo Ha aaaaqm e H3Bi>pmeH0 apH ycjioBHe, qe 
pemeTMHoro apeaBanpeaceBne aa KpaflasTa auras e pasatmo npn Teaerpa<t>- 
hoto « TesetftoBHo npexaBsae. 

!I50. AHTeHara Ha cahh npeAaBaTea e cBi>p3aHa kt>m KpatHOTO 
My crbnaAO no cxeMaTa Ha pHc. 59, a. JX a ce onpeAeAH, koako 
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m>TH BTOpaTa H TpeTaTa XapMOHHHHa CbCTaBHa B aHTSHHHH TOK 
ca no-c^a 6 n ot cbOTBeTHHTe BTopa h Tpeia xapaoHHMHa Ha shoa- 
hhh tok Ha KpaflHata viaMna, an© aHTeHHHHT TOK-e c ocHOBHa qec- 
TOTa /a =4 a, a aHOAHHHT tok c ocHOBHa qecroTa Ha KpaifaaTa 
jiaMna = 1 00 Ma= 0,1 a; BeAHHHHaTa Q = 53. 

P fe HI e H H e. Koe(J)HUHeHT'bT Ha (|)HJITpaUHH Ha KpaHHOTO cth- 

najio cnopeA pac. 59, a 3a BTOpaTa xapMOHHqHa cbraacHO <J)op- 
My^a 95 a e 

0 i ==(rt*_l)Q = (22_ 1). 53= 159 **160. 

CbuiHHT Koe<J)HUHeHT 3a TpeTaTa xapMOHHqHa e 
0 i= («2_l)Q = (32-l)Q=8. 53 = 424. 

CbiviacHO (J)opMy/ia 94 OTHomeHiieTO 

tjk'A. 

lA^_la, 0.1 1 _ i .a 

la, ■ <t> L 160 ~ 4 — 1 ' 

To 3 h pe 3 yjiTaT noKa 3 Ba, qe BTopaTa xapMOHiiqpa I A 2 Ha aHTeH • 
hhh tok e 4 ntTH no-MajTKa ot cbnjaTa xapMOHHMHa Ha aHOAHHH 

TOK /a,. 

3a TpeTaTa xapM6HHMHa ce nojiyqaBa 


l At 

la. 


l d, 

Ql~ 


40 


1 


423 10,57 


1: 10,57, 


KoeTO oaHanaBa, qe TpeTaTa xapMOHHqHa cbcraBHa b aHTeHHHH 
tok e okojh) 10 m>TH no-c.aa6a b cpaBHeHne etc cbmaTa xapMO- 
HHMH3 B aHOAHHH TOK. 

151. JXa ce onpeAeAHf BTopaTa h TpeTaTa xapMOHHqHa cbcraBHa 
Ha aHTeHHHH tok ot 3aAaqa 150, aKO cbtiiHTe CbcraBHH b aHOA- 
HHH TOK ca CbOTBeTHO 1,7 TI'bTH H 4,5 m>TH nO-C.ia6H OT OCHOB- 
HaTa CbCTaBHa / a ,= 100 mcl. < 

PeiHCHHe. Tokit Iai e 4 ni»TH no*cjia6 ot hi, a nooieA- 
hhht — 1,7 m>TH no-CAa6 ot /«,= 100 Ma; oieAOBaTeAHO tokt»t 
I Ai b cpaBHeHHt c TOKa la, e 4. 1,7 =6, 8 n>TH no-CAa6, xnpeq 


I A, 


la, __ 100 _ . . _ 

" 6,8 ~ 6,8 — 1 ’’ , 


Ma, m 


TpeTaTa xapMOHHqHa Ha aHTeHHHH tok e 10,57.4,5 = 47,6 ithth 
no cna6a ot l a , , enpeq 

la, 100 


h — ^1— — =9 1 
IA * ~ 47,6 47,6 ,l 


Ma. 
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5. UflJlOCTHO H3MHCJIEHHE HA J1IOBHTEJICKH 
PAAHOIIPEAABATEJI 

B CAeAsamoTO hmomcchhc e noconeH mctoa 3a uhaoctho H3- 
qBcflCHHe Ha MaaoMomeH paAHonpeAaBaTeA. Tosh mctoa e opneH- 

THpOB’bqfiH H MOXCe A3 Ce nCWISyBa OT paAHOAK>6HTeAHTe ot 
KJiac C. 

H 3 x o a h h a a h h h. PaArfonpeAaBaTe^HT Tpa6Ba Aa e ABy- 
CTi>najieH, Aa pafioTH Ha TeAerpa<t>HH Ha /HofiHTejicKaTa B-wiHa 
X = 80 m (/= 3 750000 xu,) H Aa H3AT>HBa moiuhoct P a =2 am q. 

BepTHKajiHa 3 a 3 eMeHa aHTeHa c AT^xcHHa 1=8 m . CxeMaTa Ha npe- 
AaBaTCAH e AaACHa Ha pwc. 60 : m>pB0T0 crinaAb e aBToreHe- 
paTop — H 3 n'bAH 6 HO e c neHTOA ; btopoto e ycHJiBaTeji Ha moiu- 
hoct h e H 3 m>AH 6 HO c neHTOA, a 3axpaHBaHeTO ce H 3 BT»pniBa c 
MpeHCOB T0K0H3npaBHTeJI (KeHQTpOH). - 

H3MHCJieHHeTO H3 paAHonpejjaBaTejiH ce H3Bi>piiiBa b cjieflHaTa 
noc^e^oBaTe^HOCT : v 

a) M 3 HHCJieHHe Ha KpaflHOTO cTT>najio c aHTeHaTa 

1. OnpeAeAH ce aKTHBHOTO (h 3 At>hb aTeAHOTo) 

a h t e h h o fbnpoTHBJieHHe P A . H3noA3yBa ce (JiopMyAa 38 6, « 

noHexce 1 = A_=8 m. 

10 ' 

noHeace A^ACHHaTa / e no-MaAKa ot ^ , hco6xoahmo e aHTe- 
HaTa Aa 6i>Ae H3KycTBeHO yAT^xceHa c nocAeAOBaTeAHaTa yA i>a- 

JKHTeAHa HHAyKTHBHOCT L y0 , ClCTOSUta Ce OT HHAyKTHBHOCTTa 3a 
CBpi>3K'a Lctp H HHAyKTHBHOCTTa 3a HaCTpofiKa (BapHOMeTT>p) (bh* , 

cxeMaTa). 3a TaxaBa yA^AXceHa aHTeHa egrcicTHBHaTa bhcomhh 3 ce 
B3eMa npH6AH3HTeAHo paBHa Ha noAOBHHaTa ot reoMeTpHHHaTa ft 
AtAACHHa. CAeAOBaTeAHO . 

H e # = j = 1 = 4 M H 

R 4 -1680(^) S -1580(A)’-4o J «. 

2. OnpeAeAH ce hcoCxoahmhht a h t e h e h tok, 
k o ft t o' t p h 6 b a a a ' t e q e npe3 aHTeHaTa (b ochobs- 
h h e t o ft), 3 a Aa ce hsjuh MomHocTTa P *= 2 am. 

’ Ot 4>opiiyAa 43 ce HaMHpa e^eKTHjHaTa ctoAhoct Ha aHTea- 

HHH tok: 
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3 . OnpeaeflH ce . HeoOxo XHMiTa y A»A*HTejiHaj 
Hmy kthbhoct L y &- C-mvhicho ^opMyaa 39 

X A - - 500 cotg *)= - 500 cotg -8)= - 685 OMa. 

npH HacTpoeHa aHTetma Bepnra 1^1 = 1^1=685 OMa, otwtO' - 


Lyd — 


2 It f ly d 


685 


2 «/ 2713750000 


= 0,000029 xh= 29 mkxh. 


Ta3H HHayKTHBHOcT ce pa3npeAeAH Ha ABe tocth : 

Lyd=L c ,p + L H = 4 mkxh + 25 mkxh (TOBa ce npaeiia npo- 

H3B0JIH0). 

4 , Onpefleaa ce o6iuoto a,K thbho cinpoTHB- 
aeiTHe Ha aHTeHHaia Bepara. 3ary6HOTO (aKTHBHOTo)* 
cbnpOTHBJieHHe Ha yABJUKHTeAHirre 6o6hhh L etp h L* ce onpe- 
xejiB c nouoiuTa Ha (jropMyjia 6, Karo ce npneiia 3a KanecTBeHHa 
(JiaKTop CToflHOcrra Q= 100 : 


Rl = 


_ J^'_685 


Q ~100“ 


= 6,85 OMa. 


3a 3ary6aTa b omhhcckoto CT»npoTHBjieHHe Ha aHteHaia npo- 
THBOBeciT (seMHTa) ce npHCMa /? M j=2 omo. 

OOiuoto 8KTHBHO cbnpoTHBJieHHe Ha aHTeHHaTa Bepura e 

b =/?^-|- /?£"i"/?aa2— 4-j - 6,85 4" 2= 12,85 omo. 

- * \ 

5. OnpeaejiH ce Koe<J)HHHeHTT»T Ha noaesao Aefi- 
c t b h e Ha aHTeHHaTa Bepnra cbrviacHO ypaBHeHHe 86 a u 

*•» =5ZT-ro5=°- 3, = 3,0/ ‘ 

6. Onpefleaa ce tiKTMBHaTa moiuboct, kohto- 

y cHHBaTe jiht noAaBa b aHTeHHaTa BepHra. noHence- 
k, n. a. tjx.s = 0,31 npeACTaBAHBa oTHOdieHHe Mencty leavieHaTa. 
M O I UH OCT P A H TB3H, . tlOAHACHa OT yCHABaTeAH B UHAHTa aHTeHHa* 
Bepnra CaeABa, ae 

^ fl =^-=pr=6,45 


1\A.B 


7. OnpeACAH ce eaeKTpo ABHHcemaTa cuaa, Aefl- 
CTBy Baiua B HHAyKTHBHOC TT3 33 CBpT>3Ka L ctp . npl&< 
HacTpoeHa aHTemia BepHra x 

Ra.b =0.7- 12,85=8 a.. 
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8. OnpeaejiHT ce eaeMeaTHTe Ha shoahhh rpen- 
Tam KptrHaycH^BaT^jiH. IlpHeMaMe, qe KanauHTen>T Ha 
wacTpoHBamHH KOHjeH3aTop 3aeflHO c MOHTaacHHTe h napa 3 HTHH 
KanaiiHTeTH e C* p = 100 n<p= 0,0000000001 

HHflyKTHBHocTTa Ha Kptra^e 

l — 1 ' l . ’ 

* P ( 2 «)*/*. Cttp 40 . 3 750 0003 . 0,0000000001 ~ 

0,0000178 xr«=17,8 mkxh. 

HHTtyKTHBHOTO CblipOTHBfleHHe Ha HHJVKTHBHOCTTa L KD = 

= 17,8 MKXH e X l =2 nfL KP = 6,28 . 3 750 000 , 0,0000 178 = 418 omu. 

npaeMarte, qe Q - (JaaKTop-bT Ha 6 o 6 nH 3 Ta e 80; c^e^OBa- 
Te^HO 3ary6HOTO /Ci»npoTHBfleHHe na Kp-bra e , ' ' 

Q = 8cT = 5,2^5 OMCL. 

9. OnpeaeaHMe 3 kthbhit8 mouihoct'P^, kohto 
ycHUBaTeaaT npoHSBeacja b TpemainHa Icpir. 3a 
ue^Ta e Heo6xojHMo aa ch 3aaafleM KoeiJiHiiHeHTa Ha no;ie3Ho 
JieHCTBHe Ha Kpira. Hem v)kp= 0,77— 77 °/o. CjienoBaTejiHO 


P_ = 




' n 77 — o ,38 6 rtf 


yiKp 0,77 

10 . OnpeaenH ce BHeceHOTO c t> n p o t h b ji e h h e b 
Kpira 4/?. Ot ypaBHtHHe 86 cjieflBa 

A R= 0,77 P Kf> + 0,77 A P, OTtc-wro A7?= 16,74 oMa. 


11 . Onpejeaa ce eKBHBajieHTHOTO cinpoTHB/ie- 
HHe Ha HaTOBapeHHH aHo/jeH t pen Tam KpT>r. Ob- 

rjiarHn dinnMvna 517 r*no*Tma • 

0,d000178 


rjiacHO 4 >opMy^a 87 cn&Ba 

n L« P 

*\erc$ — 


v,wwno oc%r\r\ 

(Rxp + A R) C K p — 21,7 . 0,0000000001 ~ 0Ma " 


12. OnpeaenirT ce: aMnaaTyaara Ha ocaoBHaTa 
. c t> c t a b H'a Ha a ho a h h h tok/ 0i h aMnamyaaTa Ha 
aHOflHOTo npoMeHAHBo HanpeHceHHe U a . B aHOAHHH 
TpenTHimcp'br m ycanBaTem rpaSBa aa ce npoHSHene Koneda- 
Te^HaTa moiuhoct P~ - 8,38 ern. CtrviacHo (JjopMy^a 78 a 


OTrueTO 


^ 2 ~ 2 ^ Ql ' ~ <2 Retce y 


/« = 


i2P^_ / ogg . /i6,76 , ._ 

\ \ 8200 — V 8200 - 0,045 a ~ 45 -* c - 



106 


Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 



— * - ■ - , -i— 

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 

AMn^HTy^aTa Ha hhoahoto npOMeHJiHBO HanpenceHHe e 
U a „=I ai . Re*= 0,045 . 8200 = 369 5. 

13 . Ha 6 op Ha auna 3a y cw^BaTe jih o to cnna^o, 

Hs^HCJieHHTe no-rope ahhhh AaBaT ocHOBaHHe ,na ce H36epe noa- 
xoaama neTejieKTpo^Ha naMiia. Ti>pceHHHT nemoa tpnOBa aa 



hms nojie3Ha npoMeH/iHBOTOKOfia moiuhoct, He no-MaJiKa ot 8,38 em y 
Ha aHQAa My #a ce noflaBa iioctohhho Hanpe>KeHHe, okojio 10°/o 
no-ro^HBO ot aMiuiHTyaaTa U a = 369 e, cnpei E a « 400 a. Ako 
ce peniH CTT>najioTO aa ycHJiBa b Knac B, ciiviacHo cpopMy/ia 81 
B-bpxoBaTa cto8hoct ia MaKC Ha a hoahotokobhh HMny^c TpafiBa Aa 

i a = 2/ fll =2. 45 = 90 Md. ’ 

* a MOKC Ui t 

B neHTOAa ocbch shoach tok npoTH'ia h tok i P , b eicpaHHpa : 
mata peiueTKa — MancHMajiHaTa My ctoAhoct e okojio 15—20% 
0T ia «c»* a C1>1110 H T0K ip ‘ B ynpaBAHBama-ra peiueTKa c MaKCH- 

MajIHa CTO0HOCT epeflHO 5 % OT ia MaKC (P HC - 61). C6opi»T OT Ma- 
KCHMaJlHHTe CTOflHOCTH Ha TpHTe T0K3 npeACTaBJIHBa MaKCHM8JIHaTa 
CTOflHOCT Ha eMHCHOHHHH TOK : . ; 

' matcc = ^MOKC ^Pimokc ^P‘MQKC . 
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ExHCHOHeH TOK C TaKaBa HM6HHO MBKCHMajIHa CTOilHOCT TDHCBa 
4a npoH3Be4e TipceaaTa ycH^BaieaHa aaMna. ' 

Ha BCHHKH rOpeH36poeHH H3HCKB3HHH OTTOBapH CT.BCTCKHHT 
neH T 04 n-45, K°flT°jip0H 3 Be*4 a MaKCHMaaHa noae3Ha MoiiwocT 

TolT/ ■ - 190 un~H 6=AQ ^A H H , Ma MaKCHMaJIeH eiiHCHOHeH 

Tf K onf Ma> U°monA =* 4,8 a, I om0 nA = 0,68 a, HanpeaceHHe 

t P > = 200 a » aonycTHMa 3ary6Ha moiuhoct ua aHoaa P 3at =\5em 

H CTaTHMHa CTp-bMHHHa 5=4—. ' ' 

8 

??***“* Ce H3 P a3 xo4BaHa T a npaBOTOKOBa 
8H0 * HHH t ^ohstohhhk. Pa4Ho/iio6HTeaHT 
e peuiHji cTtnaaoTO My 4a pa6o™ b K aac B. Ot TeopeTHHHaTa 
pa^HOxexHHKa e hsbcctho, b tosh oac nocTOHHHaTa ebCTaBHa 
Ha 3H04 HHH tok I A _ e 1,57 m>Tn no-MaaKa ot /«,: ' 


/ _ 

— 1,57 1 


45 


j^ = 29 *a = 0,029a.. 


CiraacHO (J)opMyaa 65 ' ,, 

/L =}aJJ 6 = 0,029 . 400 = 1 1 ,6 am. 
flpweMaMe, *e = 0,3 . / a= - 0,3 . 29 = 8,7 *a. 

mai? 88010 * 08 *™ M0UlH0CT B1 » B . BepnraTa Ha, eicpaHHpamaTa pe- 

UicTKa 6 

Ppt= = /ft = • £/<?= 0,0087 . 400 = 3,48 a/n. 

06mo tokoh3to hhhktjt rapaaxoABa 1 1,6 -f 3,48 = 1 5,08* am. 

, 5. OnpeAcaa ce 3ary6HaTa MoutHocf b a ho a a 
CiraacHO <J>opMyaa 67 


P**=P 


-P~= 11,6 -8,38 = 3,22 am. 


Ta 3 H MomsocT e no-Maana ot AonyenmaTa. 
lb. HsqwcaHBa ce moiuhoctti P 

i^J 


kohto ce 


H3pa3XOABa B 8KTHBH0T0 (aaryfiHOTo). cmpOTHB- 
n ft ?,M Ha Kpi>r D #«/> =5 OMd. noH^ace b aHTeHHaTa feepura ce 
nao 8 ^* MOniHOCT Pa- b — 6,45 am, paanHKaTa ao 8,38 am ce hs- 

paaxOAaa b aarybHOTO cT»npOTHBaeHHe Ha Kpira: 

P~kp = 5,38 — 6,45 = 1,93 am. 
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17. OnpeaejiH ce kpitobhst t 6 k, Ka-ro ce aaeMe npeA- 

bha. Me MomHOCTT# P ^ = 1.93 R K p - Bt> 3 ocHOBa Ha 

noaieAHOTO ypaBHeHHe , 

l Kp = = 0,88 a (MBKCHMajiHa ctoBhoct). 

E4>eKTHBH8Ta ctoAhoct e 0,7.0,88 = 0,62 a. , 

18. Onpejejia ce Ko'e4>HUHeHT'bT Ha b a shmohh- 

xy KTHBHocTTa M. To3h Koe(J)HUHeHT ce onpeaeaH c t|)op- 
Myna 83: * 

E — - I/cp . tO /W ^Kp.‘Xcpp * 

E 9 

C'bnpOTHBJieHHCTO Ha CBpi>3Ka X c »p = to M — = 1 4,5 OMa. 

m - -mMmo = W*** 061 


Koe<J)HUHeHTi>T 
= 0,61 

Koe^HUHeHTtT Ha CBpT>3KaTa K — 


.v« = 




* 0,07. 


0,61 

'jLcap . "Lkp > / 4 .17,8 

19. Onpe AenHHe 6 pOH Ha mBHBKHTfi Ha kpt* 
roBBTB 6 q 6 hh a h Ha 6 o 6 HHaTa sa CBpisKa. Te 3 H 
<So 6 hhh ce npaBHT etc cpaBHHTe/rao AS(5ena MeAHa noma npn 
Aocra roAHM AHaMerbp 2 r. HsiHC/ureaT ce c 4>op u y JiaTa ' 

0,227 • Inafl . 

(97) 


Z.= 


100 4-230-^ 


IlpHeMaMe 2r = 40 mm h AtnacHHa l = 60 mm. Otr/iacHO tfcop- 
MynaTa 6poHT Ha HaBHBKHTe 


w- 


l L l 

r i00 + 230-M 

2f/_ V 

/ 1,7*8 j 

100 + 230 

40/ 

1 0,227.2 r , > 

0,227 . 40 


30. 


BoOHHaTa 3a cBpt 3Ka hmh 

./'<( 100 + 230“) 
w =\ 0.227 . .0 • = 


14 HaBHBKH. 


UBeTe 6 o 6 hhh ce HaBHBaT Ha caho h ctmo (o6mo) th/io 
eAH a ao Apyra npn H3HHCJieHaTa iio-rope cna6a BpT>3Ka a= 0,07. 

3a6 e*e>KKa. BpoaT h« HaraaitHTe Ha aapHOMeropa L H TpHtfBa aa ce 
onpeAeJiH eKcncpimeHTMHO. 
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20. Onpeae/ia ce aMnnHiyAaia Ha BT» 36 y*c 4 a- 
moTO HanpeKeHHe. 3a ycHAbaHe KAac B CbiviacHO ^jop- 

My^a 80 npa CTpbMHHHa Ha AaMnaTa S= A~ ce noayqaBa 

Up~ = -*jj-r— T = 22.5 a. 

21. P e m e t t q ho t o npeaHanpe)KeHHe ce onpeneaiH 
ot CTaTHqHaTa xapaKTcpHCTHKa Ha flaMnaTa — npH 
ycH^BaHe K^ac B to e paBHo Ha noTeHiwaaa Ha sanyuiBaHe Ha 
JiaMnaTa. 3a /iaMna H-15 cbmoTO npeAHanpeaceHHe e paBHo „ Ha 
— 15 5. 

22. Onpe,ne;iH ce raceuvdTo ctnpoTHBJieHHe /? 2 
B-bB BepH’raTa Ha eicpaHHpamaTa pemeTKa npn tok 
/ f 2= :=5 ’ 8 Ma (HsqHcae.H no-rope) h E Pi= = 200 e 


- 0 0058 s = P65F = 34 400 0Ma 1=65 35 HOMO. 

23. Onpefle^fl ce ottcihoto peuieT-bqHO cbnpo- 
THBi/ieHHe R Pl . npe3 TOBa cbnpoTHBJieHHe nporaqa iioctohhho- 
TOKOBaTa cbdaBHa Ha pemeTbqHHH tok I Pt= . ripHeMaMe,qe /»_ = 
= 0,05. I a= =0, 05. 29= 1,45 mo^O , 0015 c. 

CbnpOTHBJieHHeTO 




'Pa 


200 


/? 


tpr- 


15 


Ip, 0,0015 


= 10 000 OMa. 


3a napa^e^HHH KOH4eH3arop npneMaMe C PJ =1000 nd>. 

24. Onpeae^H ce HapaaxoAB.aHaTa npoMeHViHBO- 
TOKOBa MOUIHOCT b peuieTbqHaTa b e p h r a. Ta 3 n 

moiuhoct ce onpeaeafl c (JjopMyaaTa 


Pv^Uv. u„ 


(98) 


PenieTbqHfoTOKOBaTa cbcraBHa I Pl e ocHOBHaTa xapMOHHqHa h 
H opMamo Hetoara aMiwimyAa ? ABa nbTH no-roAHMa ot I p _: 

I Pi — 2 =2.1 ,45 = 2,9 Ma. 

MomHocrra P P ~=0,5I Pl U p ~ = 0,5. 0,0029.22,5 = 0,033 em= 

= oo Mem. 
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6 ) M 3 HHCJieHHe Ha aBToreHepaTOpa 

npeflHa3HaqeHHeTO Ha aBToreHepaTOpa e At B-b36y*fla Kpaft- 
i hoto CT-bnaao c HanpexceHHe U p ~ = 22,5 a, icaTO OTAaBa b Hero- 
saia peiueT'b'iHa BCpHra HeaiiaqHTe^HaTa moiuhoct Pp~j= 0,033 6tn. 

TaKaBa aa^a^a Moxce Aa H3mwiHHBa aBToreHepaTop,>KOHCTpyHpair 
c jiaaina c KaKBa a^ e Majuca MomROCT. 3a Ta3H paAHOJiio- 
H 3 fiHpa CbBeTCKHA neHTOA CO * 25 7 npH h3xoahh a^hhh:- 

UomortA = 2 a, lomonA= 0,275 a, E a = 1'40 a, Ep ,= 60 

5 = 1 , 8 ^- 

P ✓* 

rioc^eAOBaTe^HOCTTa b npHMepHOTO H3qHCJi£HHe Ha aBToreHe- 
paTOpa e aieAHaTa : t ' 

1. OnpeACJiHT ce ejieMeHTHTe Ha TpeirrHiuHH Kpi>r : L h C 

HM3T CblUHTe CTOflHOCTH, K3KT0 H H3 yCHJIBareJlfl Ha MOU1.HOCT, 

* a HMeHHO L= 17,8 mkxh h C =100 n<f>. 3 a 3kthbhoto CT»npo- 
THBJieHHe R==R xp +AR ce B 3 eMa ctoAhoct 7 OMa: coSctbchoto 
R K p=5 omu h BHeceHOTo 6 t pemeT'bMHaTa Bepnra A R=2 oua^ 

2 . EKBHBa^eHTHOTO c'bnpoTflBJieHHe aa Kpira ' 

0,0000178 


Rex$— Rc 1 _ 0,0000000001 


= 25550 OMa. 


3. ripneMaMe 3a aHOAHOTO npoMeHJiHBO HanpexceHHe ctoAhoct, 
neT'm>TH no nwiHMa ot U p ~ = 22,5 e: 

Ua~=5 U p ~=5. 22,5= 1 12,5 a. . 

4. ToKtT /. l =^-3W=0,0045 a =45 m. 

5. Ko^e6aTe/iHaTa moiahoct b Kptra e 

P_=0, 5I ai U a ~=0, 5. 0,0045. 112,5 = 0,253 em = 253 Mem. 

6. Ot cxeMaTa na pnc. 60 ce BH*Aa, qe aBToreHepaTOptT e 
c rpyna rpHAJiHK R p C p 3a aBTOMaTHqHO noflyqaBaHe Ha npeAHa- 
npexceHHeTO. npH TaicaBa cxeMa pa60THaTa Toqna HOpMa^Ho ce 
asOHpa Aa 6b Ae bjihbo ot Haqa'aoTO Hd xapaKTepHCTHKaTa (bjihbo- 
ot TOHKa A Ha pnc. 51, a ). ToBa e peacHMbT Ha ycHJiBaHe k/i&c C„ 
npH TaK-bB peacHH 3a i aMaKC npHeMaMe 

i*Ma*c = 2,25 /„, = 2,25 . 4,5 = 1 0 mo. 

npH cbmHH pextHM HanpeHceHHeTO U P ~ Ha aBToreHepaTOpa ce 
onptjwis c (JiopMy^a 80, ho c okojio 50% noBHiueHHe, cnpeq 

1,5 ia^aKe 1,5.10 dq 

U P~ = 5 = * ,d ' 

% 
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7. Koe<J)HUHeHrbT Ha <X5paTHaTa Bp-bSKa K 0 * =^~= — **0,08. 

tf T r r i H Rn aT 2P? T 6 M3n ' MHeH no cxeMara Ha“piic. 47. IIpHe- 
MaMe 3a C«-50 mp (mmchhcm B^AymeH KOHACHsaTop). Ktamr 

iss cimo 60 * <**«* *w« 

GbrAacHO <J)opMy;ia 72 

iCa '■ 

^=Ko., =0,08, OTKT>AeTO C„ = 0,08 C p . 


IloHewe ABara KanaiwTeTa. ca noc^eAOBate^Ho 


Ca .jC/> 


•OTrAeTO 


Ca -|- Cp 


_ 0,08 Cj> . C g 0.Q8 C„ , 

0.08 Cp + C p ~ = 50 n< P’ 


c-beAHHeHH 


^“S 50 ^ 675 KanauHTeTtT C«=0,08. 675 = 54 n$. 


B3€Ma 


9. npH Kiiac C nocTOAHHOTOKOBara cbCTaBHa I a= ce 

*cpeAHO 1,8 m>th no-Ma^Ka ot oieAoBaTeAHo 4==y4='2,5' 

!?' ^ a A° T ° K0BaT - MOUlHOCT P==Ia= E a = 0,0025. 1 40 8 = 0,35 am. 
11. Koe<J)HAHeHTbT Ha no«3Ho AeftcTBne Ha aHOAHaTa aepHra 


P~ 0,248 „ 

’J = ^ = t3r= 0 ^=70°/o.- 


0,35 

cxnpoTHMeHHexo bi>b Bepnrara H a ekpa- 
-HHpamaTa peiueTKa. ripneMaMe /„ 2 _ =02 A _ =02 2 5=f) E «« 

-6 C ST eHfteT ° R * TPfl6B8 * a CC yracH_ Hanp^eHHe’HO- 
C*«*omtmho #,=“=160 «o*a (b SHaMeHare^ e I p= =‘ 

* 0,5 Ma). 

13. CinpoTHB/ieHHeTo /? 4 HMa npeAHa3HaqeHHe Aa hohhhch Ha- 
vnpeaceHHeTo «i TOKOHanpaBHTeAH £= 400 a ao ctoAhoct E a =Wi e 

ripea TOBa cbnpoTHBAeHHe nporaqa c6opHaTa npaBOTOKOBa Cb- 
•CTapHa Ha eMHCHOHHHH TOK. .iipdBOTOKOBa c-b- 

/«= = /a= + /pa = = 2,5 -f- 0,5 = 3 Ma. 


= 86 600 OMa. 


• CaeAOBaTeaHO R. = 

4 Je= 0,003 

BAOKKOHACHaaTopfeT ce H36Hpa c KanaqHTer C M = 1000 ndb. 

14. PeuieTtqHOTO orreqHo cinpoTHBAeHHe R_ - "pe««npcait.'i£ . 

Pl toka I Pl — 
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npaeoTOKOBaTa cbCTaBHa Ha pemeTbqHHH tok e okoao 5%' 

OT I a = 

Ipx~ = 0,05 I a = = 0,05 . 2,5 = 0, 1 25 Ma= 125 MKa. 

npH KAac C npeflHanpe*eHHeTO Ha peuieTKaia e cpeAHO 
60-j-70% ot U p ~. C^eaoBare^HO b kohkpcthhh cAyqaii E p = 

— (0,6 -r 0,7) 8,3. IlpHeMaMe 

E p = 0,65 . 8,3 = 5,4 e. 

CtnpoTHBfleHHeTO 

I p ^- = 0,0001 25 = ^3 200 OMd. 

15. 3a C Pi npneMaMe ctohhoct 100 ntp. 

16. OnpeaeaBMe HOMepa Ha HaBHBKaTa, c kohto TpnCBa Aa ce 
CB'bpwe penjeT'bMHara Bepnra Ha yCH^Baie.iHOTO cTbnaAO npe3 Ka- 

nauHTeTa C rep . 

rioHe>Ke U p ~ e 5 m>TH noinaAKO ot U a ~, aieaBa b peine rbq- 

W 30 ~ 

HaTa Bepnra a a ce BKrticmaT ^-=^ = 6 HaBHBKH. 

17. ripoBepnBaMe a3ah me ce caMOBb36yAH aBToreHepaTop'bT. 

H3xo*aaMe ot <J>opMyAa 70, KaTO ce HMa npeABHA, qe npoHK- 
uaeMoerra D= 0,005 

Kmuh = D + -g-R^p = °’°° 5 + 1,8.25,55 = °’ 028, 


rioHewe BeficTBHTejiHHST KoetjjBLiHeHT Ha oOpaTHaTa Bpi>3Ka 
Ko.' = 0,08 e no-roAHM ot 0 , 028 , aBToreHepaTop'bT curypHO me ce 
cauoBb36yAH. 

18 . CbraacHO <J)opMyAa 75 KanaimTeTbT Ha pa 3 AeAHTeAHH& 


K 0 HAeH 33 T 0 p 


Cpa3d = 


2 nf Re 


' 6 , 28.3 750 000.25 550 


— 40 Tip. 


3 aKp-br^BBaMe : C pa3 d^ 100 -j- 500 np. 

19 Ci>r;iacHO (JiopMy^a 76 HHAyKTHBHOCTra Ha BHCOKoqecTOT* 
HHH APOCeA e 



20 Rene _ 20 . 25 550 
2 «/ 23550000 


= 0,022 x h — 22 mxh. 


20 . HHAyKTHBHOTO CbnpOTHBAeHHe Ha BHCOKOqeCTOTHHH Apo- 
ceA Up \ b pemerbqHaTa Bepnra Ha ycHABaTeag Tpa 6 Ba Aa 6 b Ae 
okoao 50 nbTH no-roABMo ot. hh A y kthbho to cbnpoTHBAeHne Ha 


£ 3aaaqH no pajwoTexHHKa 
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6-Te H 3 BHBKH OT BCHMKHTe 30 Ha L Kp . Ha CTp. 106 ce H3MHCAH, 

X 

Me ^ = 418 oMa, capeM ~~ = 83,6 OMa. ' 


Xd P = 50. 83,6= 4180 OMa. 

= 2 kT ~ 23 550 000 " = ^>0001 50 XH = 150 MKXH. 

3 a 6 eneiKKa. Tame apoce.i nonce aa ce nocTaBH h b peuierbMHaTa Bepnra 
na aBToreHepaTopa: apoce.m>T Rp s . 

21. KanauHTHBHOTO ctnpoTHB/ieHHe Ha KOHA£H3aTOpa 3a CBpi>3Ka 
MeiKity AaeTe CT’bnaaa C cap Tpa 6 Ba a a 6 -bue okoao 100 m»TH no- 

M 3 AKO OT HHflyKTHBHOTO Ha BHCOKOMeCTOTHHH APOCeA. 


otrAeTo 


y Xdp 4180 ^ ^ 

■X-ctp ioo = ioo"~ 41 oMa, 


Cceo — 


41 . 2 it/ - 41.6,28.3750000 


1000 n$. 


3a6eaeiKKa. HoimaTa Toiica q Ha TpentsuuHH Kpi>r He e 3aseueHa ah- 
peKTHO c uiacHTo Ha anapaTa — Mencay Tasn Toiica h uiacHTO e Biuiio'ieH bhco- 
KoiecTOTeH apocea Rp r I1peAHa3Ha<ieHHeTo My e na He nonycHe m>co cieAHHCHHe 
Meway ynpaBaaBamaia pemerKa h uiacHTo h ciiueBpeueHHO ipes Hero aa ce 
noaaae BT>36y)«aamoTO HanpeweHHe Up~ bib Bzoaa Ha BTopaTa jiamia (leeway 
peuieiKa h Katoa). HBAyKTHBHOCTTa Ha T03H apocea e okoao 100 mkxh. 


b) M3MHCAeHHe MOLUHOCTTa Ha TOKOH3npaBHTeAH 

3a ygHABaTeAH e HeodxoAHMa moiuhoct 15,08 em (b*. CTp. 108). 
C6opHHHT tok Ha aBToreHepaTopa I a - + 1 Pi= = 2,5 + 0,5 = 3 mcu 
MomHOCTTa Ha tosh tok e P= = 0,003 . 400 = 1,2 em. 

OfimaTa moiuhoct, AooraBeHa ot to KOH 3npaBHTe ah, e 

P=z = 15,08 + 1,2 = 16,28 em. 

06iahht H3npaBeH tok e l a=yc + Ip 2yc + I e= = 29 + 8,7 + 3 — 
= 40,7 Ma. 

3a TOKOH3npaBHTejiHa AaMna ce H36Hpa kchotpohi>t AZ11. 
3a OTonAeHHe ce H3pa3xoABa moiuhoct 

b AaMna n-15 : 4,8.0,68=3,3 em 

b Aauna CO-257: 2.0,275=0,55 em 
b AaMna AZ 11: 4.1,1 =4,4 em 

Bchmko sa OTonA.: 8,25 em 

06maTa HspasxoAaaHa moiuhoct P o6ui — 1 6,28 + 8,25 = 24,53 am. 
3a saryOu b TpaHc^opwaTop ce ao63bht oiue 25 %. 
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CxeAOBaTexHO TpaHc^opMaTopiT me ce h3<ihcah 3 a 24 , 53 . l, 25 <=a 
5=«30 am. > 

AaHHH 3a TaK-bB TpaHC^opvaTOp ca asachh b Tafi^npH 1 h 2 
(Ha CTp. 55 ). ripH KOHCTpynpaHe Ha TpaHC$opMaTOpa bhcoko- 
BOATHaia BTopHMHa HaMOTKa TpaCBa Aa e 3 a HanpexceHHe 2 X 500 a. 

KaTO ce cpaBHH H3;n>qeHaTa aHTCHHa moiuhoct P a = 2 am c 
H3pa3xoABaHaia ot MpexcaTa P M p= 30 am, ce ycTaHOBXBa, qe 

2 

k. n. a. Ha ue^HH npeAaBaieA e ^=0,066 = 6,6%. 


E. PAAHOnPHEMHHUlf 
1. BXOAHH BEPMrH 

IlpH HHAyKTHBHa Bp"b 3 K 3 MOKAy aHTCHaTa H [I'bpBHH H 3 CTpOeH 
Tpeirram np-hr Ha npneHHHKa (pac. 23 ) aHTeHHHHT tok I a HHAyK- 
THpa b Kptra exeKTpoABHXcema CHJia 

E~=l A coM=^toM. ( 98 ) 

B nocjieAHOTO ypaBHeHHe Z a .b e KOMnjieKCHOTO cbtipoTHBAeroie 
Ha aHTeHHaTa BepHra, a E A t exeKTpoABHXcemaTa cnxa b aHTeHaTa. 

HHAyKTnpaHaTa b Kpi>ra e. a. c. E~ npoKapBa npe 3 ctjIuhh 
K pi>r TOK 

/*,= %» (99) 


KofiTO ci> 3 AaBa b KOHACH 3 aTopa h 6o6mata Ha Kptra pesoHaHCHO 
HanpexceHHe 


U<~U L = Up~=l Kp . a) L kp = E~Q 


e a 

Za.b 


co MQ. 


( 100 ) 


FIocAeAHOTO HanpexceHHe 3 a m>pBaTa ycHJiBaTexHa Aatma Ha 
npHeMHHKa ce HBHBa pemerbqHO npoMe hahbo HanpexceHHe L/ p ~. 
OTHomeHHeTO Me»Ay Hero h e. a. c. b aHTeHaTa ce Hapuqa p e 3 o- 
h a h c e h KoecJ)HUHeHT Ha npeAaBaHe 



m M 

ZlJ' 


( 101 ) 


Tosh KoedjHUHeHT noxyqaBa Haft-roxHMa ctoAhoct K p .mukc , ko- 

a n 

raro BHeceHOTO ot aHTeHaTa b Kptra cbnpoTHBxeHHe A /?=— j — 

Z a .b 


e paBHo Ha Kp-broBOTO 3 ary 6 HO cbnpOTHBACHHe R KP : 

co’ M* 


R 


A.B 


Z 2 

A A.B 


Ra.B — Rnp- 


( 102 ) 
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Ot nocfleAHHH H 3 pa 3 ce onpeAejia ctohhoctt<i Ha o n t h m a a- 
H a T a B 3 aHMOHHAyKTHBHOCT ' 

' M °»= %->/£■• (103) 

nopa^H Ha^HHHOCT Ha BHeCCHO C'bnpOTHBJICHHe A/? (paKTOp’bT 

Ha AoPpoKanecTBeHOCT Q ce noHHHcaBa 

V = < I04 > 

3a pa 3 JTHHHHTe leCTOTH B OpXBETa pe 30 H 3 HCHHHT KOetpHUHCHT 
Ha npeAaBaHe Moxe Aa ce h 3 hhcjih h c tpopMyjiaTa 

<,05> 

B Ta3H (popMyjia f A e coPcTBeHaTa qecTOTa Ha aHTeHHaia Be- 
pnra, / — pa6oTHaTa qecTOTa, L KP — Kp-broBaTa HHAyKTHBHOCT, 

Lap — HHAyKTHBHOCTTa 3a CBpl>3Ka, & K — KOefpHItfieHrbT Ha 

CBpi>3Ka, onpeAe^eH c H3pa3a 

*=!===. (106) 

V Lap • Lcep 

H 36 HpaTe^HOCTTa Ha bxoahhtc BepnrH ce onpeAejia c <pop- 

My/iaTa 

y= 


b kohto K e KoepHUHeHTTjT Ha npeAaBaHe 3a qecTOTHTe, otctohiah 
Ha qecTOTHO otctohhhc A/ ot pe30HaHcnaTa qecTOTa f p . 

3a j/=^r-=0,7 bt> 3 ocHOBa Ha <popMy;ia 107 mnpoqHHaTa 2 A / 

Ha nponycxaHaTa qecTOTHa .neHTa HMa ctohhoct 

2A /=£-•' (108) 

3aAaHH 

152. PaAHonpHeMHHKT>T, kohto oCcjiyacBa H3qHcaeHHH Ha CTp. 103 
npeAaBaTe^, HMa c^maia aHTeHa c 1=8 m , bi>jihobo ctnpoTHB- 
fleHHe Z„=500 OMa h 3kthbho cbnpoTHBJie HHe R A = 4 OMa. Bo- 
6hH3T3 3a CBpt3Ka HMa HHAyKTHBHOCT L ctp = 7 0 MKXH h 3ary6HO 
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ci>npOTHBJieHHe R cep =20 OMa. PannonpneMHHKT>T e HacTpoen Ha 
BT>flHaTa ua npeaaBaTeJifl X=80 m (/= 3 760000 xi{ , w=23 550000). 
BxOAHHHT Kptr HM3 HHJVKTHBHOCT L KP = 20 MKXH, C K p = 89 n<fi H 
3ary6HO CT>npoTHBJieHHC R KP = 5 OMa. Koe<J>HUHeHTvr Ha Bp-b3KaTa 
Meac^y aHTeHHaTa Bepara h bxoahhh np-br e k = 8 & /o= 0,08. Zl a 
ce onpeaeaH Koe4»HHHeHT’bT Ha npeaaBaHe K P h HanpeaceHHeTO U p ~, 
aKO HanperHaT§CTTa Ha noaeTO e £=10 mkb\m. 

PeuieHHe. PeaKTHBHOTO c-bnpoTHBaeHHe Ha aHTeHaTa e 

X A = — Z 0 cotg — 500 cotg | 8^ = — 685 OMa. 

ToBa c-fenpoTHBaeHHe e KanauHTHBHO (hm 3 OTpHuaTeaeH 3H3 k). 

HHayKTHBHOTO cbnpoTHBJieHHe Ha 6o6HHaTa 3a CBpT>3Ka e 

Xce P = <& Leap = 23 550 000 . 0,00006 =1413 omu. 

06ih,oto peaKTHBHO CT>npoTHBaeHHe Ha aHTeHHaTa Bepnra e 
X AB =X a + £c PP = 1413 + (- 685) = 728 oua. 

OSiuoto aKTHBHO CbnpoTHBJieHHe Ha cbiuaTa Bepara e • 

Ra.b =Ra + Rc'P = 4 + 20 = 24 OMa. 


KoMnaeKCHOTo ft CT>npoTHBjieHHe e 


Z a .b — 'l R a. b ~h X a .b = v/ 24 2 -f- 728 2 — 729 OMa. 

Koe^HHHeHT-bT Ha B3aHMOHHflyKTHBHOCT e 

' M=KslL cep L KP =*0,08 sjO, 00006 . 0,00002 =0,0000027 = 2,7 mkxh. 
BHeceHOTO ci>npOTHBaeHHe e 

4045 


. _ «)2 AP 23 550 0002.0,0000027* 

A7?=-2 


^A. B 


R 


729* 

24 


= 22 000 


= 0,18 OMa . 


A.B 


n^HOTO aKTHBHO cbnpoTHBaeHHe na Kpi>ra e 
R = R KP -{-hR= s 5 + 0,18=5,18 OMa. 


Q) Lkd 471 a i 
Q-(j)aKTopT,T e Q=— R- =5^8 = 91. 

Pe30H3HCHHHT Koe^HuneHT Ha npeAaBaHe ciraacHO 4)op^iy.na 101 
„ „ohM nl 23550 000.0,0000027 7 0 

^=Qz77= 91 ' 72T =7 ’ 8 * 
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EfjviKTHBHaTa BHCoqHHa Ha aHTeHaTa H e0 7 ^ 0,5 /=0,5 . 8 = 4 m. 
E^eKTpoaBHHcemaTa chab b aHTeHaTa E A =E A H e(fi = 10.4=40 mkb. 

ObraacHo cJjopMy^a 101 HanpexceHHeTO 

Up~=K P E A =7, 8. 40 = 312 mkb= 0,312 mb. 

153. Ha ce onpeaeaH MaKCHMaaHHHT Koe^HimeH^, Ha npe^aBaHe 
3 a BxoAHHTe BepHTH ot npeamecTByBa maTa 3 aaaMa 152. 

PemeHHe. ObraacHo (bopMyaa 103 onTHMaaHaTa b 33 hmohh- 

AyKTHBHOCT 

Monm = ^ = 23 550 000 Vs = 0 > 00001 46 XH=\4,6 MKXH. 

BHHCAa ce, Me M onm e oicoao 5,5 m.TH no-roasM ot Af =2,7 mkxh. 
CaeAOBaTejiHO H K onm = 5,5 /c = 5,5 . 0,08 = 0,44 = 44 o/ 0 . 

Taic-bB roAHM Koei}iHUHeHT «r=0,44 Mowe aa ce ocbmecTBH, 
and 6o6HHaTa 3a CBp-bSKa ce HaBHe Btpxy KpiroBaTa 6o6nHa. 

MaKCHMaaHHHT Koe^HUHeHT Ha npeaaBaHe ctraacHo (bop- 
Myna J01 


Kpmokc ~ Q 


<oM 0 


Za 


KaqecTBeHHHT <j>aKTop Q np» onTHMaaHaTa (Hafl-ao6paTa) 
Bp-b3Ka ciraacHO <|>opMyaa 104 npH A/?=/? KP e 


<?=- 


-KP 


471 


'47,1. 


'&R+R K p 5 -f- 5 ’ 

IS _ A-j , 23 550 000 . 0,0000146 „„ „ 

Kpmokc- 47,1 = 22,2. 


154. Zla ce onpeaeaHT rpaHHMHHTe ctohhocth ua KoecJ)HUHeHTa 
A"/? 3a BxoAHHTe BepwrH ot npeAHHTe jiBe 3aiiaqH b ^cctothha 
06XB3T X=80 -i-50 m (HaH 3a /=3 750 000 6 000 000 xu). 

PemeHue. 3a X = 80 ^ KoeijjHUHeHTbT K P = 7,8 (bhhc dp. 1 1 7). 
3a A = 50 m . Koe<J)HUHeHTT»T K P ce onpeaeaa c 4>opMyaa 105. 

Co6cTBeHaTa qecTOTa Ha aHTeHHaTa BepHra f A = — 

f~* yj Leap . Ca 

c a e eKBHBaaeHTHHHT KanauHTeT Ha aHTeHaTa. HeroBaTa ctoA- 
hoct ce onpeaean qpe3 peaKTHBHOTO CbnpoTHBaeHHe 

^=^=- 500cotg(^.8)=-325 omu, 
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oTrueTo 

cv “ nrrasransr "< ".oocoowow *. - 80 ■ 

, L 1 _ o gnn non *•» 

' A ~2^Lce P .C^ 6,28 ^0.00006 . 0,00000000008 

b-K iLieo 91 -W g JM-5 

Tffi \ f 2 380 000 y >60 “ 

! — \yj 1 \6 000 000 ^ 

nony’ieHHHT pe3yATaT noKa3Ba, He aa no-Ki>caTa BtJiHa Koe- 
<bimHeHTT>T Ha npeaaBaHe ce HaMaAHBa. 

155. fla ce onpeAeAH uiHpoMHHaTa Ha nponycKaHaTa necTOTHa 
.neHTa Ha bxoahhtc BepHrH ot 3aAaHH 152 h 153. 

156. Ha ce onpeae/iH Koe^HUHeHT-bT Ha npejaBaHe Ha ciiUHTe 
bxoahh BepHrw, axo aHTeHHaTa BepHra e HacTpoeHa Ha BtJiHaTa 
X=80 m t. e. ano ce ynoTpeCw 6o6ma 3a cBp*b3Ka L e $p t kohto 

c aHTeHHHH eKBHBajieHTeH KanaiXHTCT C A o6ywiaBn qecTOTaTa 
/ = 3 750 000 xn, ctOTBeTCTByBama Ha X = 80 m. Koe<pHUHeHTT>T 

Ha cBpT>3KaTa /C = 0,0l. ' 

y n-bTBaHe sa peuiaBaHe Ha sajaiaTa, Han-HanpeA 
ce onpeAeAH L ap , MHero peaicrHBHO cwipoTHBAeHHe t P» 6b ® * a . 

6-bAe Xr,o = ^.=685 oMa. H3HHCAHBa ce, Me L cap = z y mkxh. 

TaxaBa 6o6HHa hm3 h no-MaAKO 3aryfiHO cT»npOTHBAeHHe, npHMepHO 
D = 10 OMa. npH HO-MaAKHH KOe4)HUH«HT A =0,01 H npH no- 
MaAKaTa HHAyKTHBHOCT L ctp C* nOAyMABi H HO-MaA'bK KOe(J)HUHeHT 

M = 0,235 MKXH. 

JL * rv (tMa) 2 5,52^ t Q n tin 

BHeceHOTO cinpoTHBAewie = 4+io _ ‘ ,y 

CAeAOBaieAHO ihahoto 3 kthbho cbtipoTHBAeHHe Ha Kp-bra e 
/?=/?«/> + A/?=5+ 1,9=6, 9 omo. 

OnpeAeAH ce CToflHOCtTa Ha Q-tfcaKTopa : 


_ <0 M _ CO 5,5 _ C 

Koe(J)HiXHeHTi>T Ha npeAaBaHe e 
OnTHMaAHaTa HHAyKTHBHOCT e 

M _^L£ v E = ^Ji= 0,357 MKXH. 

Monm- w \r ab 
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H 


Ha Hen ctoTBCTCTByBa BHeceHO C'bnporaB/ieHHe 
e = 47,1. 

KoetJjHqHCHT'bT Ha npeaaBaHe 3a omrHMajiHaTa Bp*b3Ka e 




8,4 


i d'W'lJItSAl fcJl 


KoraTO bt>b Bxo^a Ha BHCOKOMecTOTHa ycw^BaTe^Ha ;iaMna ce 
n0fla f HanpenceHHeTo U p ^ b ano^ara it B epnra ( B rpenr™ 
Kpir,) ce Cb3AaBa aHOAHOTo npoMeHAHBO Hanpeaceroie U a _ . Pe 3 o- 




H3HCHHHT KOetJjHIJHeHT 

$opMyjiaTa 


Ha ycH^BaHe Ha crbnajtoTO ce onpeAe^n c 
K P =jj^=SZ a (109) 


aa 

3a 


cxeMaTa Ha pnc. bz (cxeMa c HenocpeACTBeHO bkaiohch Kptr). 
xeiuata c TpaHC(J)opMaTopHO bkakwch TpenTHm KpT>r (pnc. 63) 
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pe30H&HCHHHT Koe(J)nuneHT Ha ycH^BaHe ce onpeaejiH c 4>opMyjiaTa 

K’= sz -zh- < no > . 

npH 3BT0TpaHC(})0pMaT0pHa Bpt3Ka C Kp’bra (pHC. 64) KOecJjH- 
UHeHTijT Ha ycH^BaHe e * 

K P =S.Z a ^ ( 111 ) 

Lnp x 

B ropHHTe (ftopMy^H Z„ e HMneAaHCvr Ha aHOAHaTa BepHra, 

M — KOe(J)HUHeHT'bT Ha B3aHMOHHayKTHBHOCT MOKAy aHOAHaTa 60 - 

6 HHa L a h Kp^roBaTa L KP npn cxeMaia Ha pwc. 63, a npn cxe- 
MaTa Ha pne. 64 M e Koe^HUHeHTvr Ha B3aHMOHHAyKTHBHOcr 
MeacAy MacTTa L a h Hacrra Ha npiroBaTa HHAyKTHBHocT. . 



Ahoahhht HMneaaHc Z a ce H3MHCAHBa c no3HaiaTa <j)opMyjia> 

Za = ±, ( 112 ) 

b KOflTO R npeacTaBAHBa ofimoTO 3 kthbho cinpOTHBJieHHe na 
xp-bra: co6cTBeHOTO R K h BHeceHOfo A/?. riocaeAHOTO ce atjawh 
H a BAHHHHeTO Ha ycHABaTeAHaTa aaMna (neHTOA), Ha bahahhcto 

Ha pe IH 5TM HOTO OTTCMHO CtripOTHBACHHe H Ha BAHHHHCTO HA. 

bxoahoto ci>npoTHBAeHHe Ha caeABamaTa Aauna. Mo*e Aa ce 
npHeHe, ne, cpeAHO B3eTO, A/? =0,5 Rtcpy CHpen 

/?= 1,5 /?*„. 
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H36npaTeJiHOCTTa ce H3qncjiHBa c <J)opMy^a 107 , b cmia h 
3a BxoAHHTe BepHrw, a mnpoMHHaTa Ha nponycKaHaTa qecToraa 
aeHTa — c <J)opMy,naTa 

<i»> . 

KoraTO bhcokomcctothhat ycunBaTea ce ct>ctoh ot hhkojiko 
-CT tna^a, m>AHHHT pe30HaHceH Koe<j)HUHeHi Ha ycHABaHe K P ce 

paBHHBa Ha npoH3BeACHHeTO ot KoeiJwuHeHTHTe Ha ycH/iBaHe Ha 
OTAeJiHHTe crbnajia : 

K Po 6 m =K Pl .K Pt ...K Pn . (1 14) 



OOmaTa KpHBa m H36HpaTe;iH0CT (pnc. 65) ce ycTaHOBHBa 
«ipe3 j yMHOHtaBaHe Ha BeaHqHHaTa y tx =~- Ha bxoahhtc BepurH 
ct> c cbiuaTa BtamHHa y yc m ycHABaTejm : 

yoGiu, ~y»x • y P c • ( 1 1 5) 

ycHABaHeTO Ha otacahhtc crtna^a, a ct>xuo h m>JiHOTO ycHJi- 
BaHe Moace aa ce H3pa3H h b AeawSeaH cbraacHO 4>opHyaaTa 

K(d6) = 20 log Kp (116) 

„ K 

CbUtf) H OTHOUieHHeTO y = -rr , 

A/> 

HapaaaBamo H36HpaTeaH0CTTa, Moace# a ce H3pa3H c aeunSeaH ; 
TyK aeunOeaHTe hm3t OTpnuaTeaeH 3H3 k, n OHeate OTHomeHHero 
K 

— e no*M3Jifco ot eaHHHua 
p k 

Vm= 201 og^- ( 116 a) 
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floHexce pe 30 HaHCHHHT ycHABaTea e ckaohch kt»m caM 0 B"b 3 - 
6y»cAaHe, Koe(J)nuHeHTT>T Ha ycHjiBaHe He tph6bs Aa HaAUHnaBa 
MaKCHMaAHaTa ctohhoct 



(117) 


Hapeqena KoeijiHUHe ht Ha Haii-roaflHOTO ycTOHMHBO 
y c h a b a h e. 


3aAanH 


157. PaAHonpHeMHHK'bT, 3a koAto CTaBa B-bnpoc b 3aAaqa 152, 
maa pe30HaHceH ycHABaTeA, H3cn>AHeH c neHTOAa 2K2M, hhhto 

CTp'bMHHHa e 5=0,95 — , a Ri= 1 mzom. y CHABaTe aht e mohth- 

paH no cxeuaTa Ha pnc. 62 h HacTpoeH Ha Bi>AHa X = 80 m 
(/=3750000 xv, hah to = 2 jt/= 23 550 000). Kp-brbT b aHOAHaTa 
aepnra e Ham>AHO eAHaKtB c bxcahhh Kp-br ot 3aAaia 152: 
L Kp = 20 mkxh , C KP = 89 tip h R p = 5 omo. XU ce onpeAeAH pe- 
BOHaHCHHBT Koe<|)HuneHT Ha ycHABaHe h HanpexceuHeTo U a ~ , aKO 
peuieT'bMHOTo npoMeHAHBO HanpexceHHe hmb CTofiaocTTa, onpeAe- 
AeHa b saAaqa 152: U p ~= 0,3 mb. 

P e ui e h h e. rioHewe bt>b bhcokohc ctotho OTHOiueHHe aHOA- 
HHHT TpenTHIU Kp"br e UiyHTHpaH C B-bTpeillHOTO CbnpOTHBAeHHe 
na ycHABaTeAHaTa AaMna, c ottcmhoto h bxoahoto cinpoTHBAe- 
Hne Ha cAeAeamaTa AaMna, ni>AHOTO 3kthbho CbnpOTHBAeHHe e c 
50% no-roAHMO ot R kp : 

R=1,5R kp =\,5.5=7,5 omo. 

Ahoahhht HMneAaac e 


7 Uo 0,00002 

A a ~ RC7 p ~ 7,5.0,000000000089 


30000 OM.a= 30 KOMa. 


CAeAOBaTeAHO K P = S . Z a =0,95 . 30= 28,5. 

HanpeweHHeTO U a ~ = K P U p ~ = 28,5 . 0,3 = 8,55 mb. 

158. noAyqeHOTo b npeAinecTayBamaTa aaAaqa ycHABaHe 28,5 
(TbTH e Ma ako 3 a eAHH neHTOA. Kskbo TpafiBa Aa ce HanpaBH, 
3a Aa ce yBeAHHH Koe^HiureHT-bT K P 7 

OTroBop. Tpa6Ba Aa ce yBeAHHH. CTOftHocrra Ha Z a qpe3 
AOBHiuaBaHe Ha L KP h noHHXcaBaHe Ha C Kp . ripneMaMe abohho no- 
roABMa croftHOCT L KP = 40 mkxh', 3a Aa ce sanasn ciwaTa pe30- 
HaHCHa qecroTa, hcoSxoahmo e KanaiiHTerbT C KP Aa ce noHHHCH 
ABa m.TH: C* p =44,5 tup. rioHewe 6poHT Ha HaBHBKHTe Ha Kp-b- 
roBaTa 6o6HHa b T03H CAynafl CTaBa noBene ( npoBO ahhktjT e 
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no-A’bJi'br), 3aroBa 3ary6HOTO c-bnporaBiieHHe ce yBejiHqaBa. npae- 
MaMe R K p=& OMa. npH HOBHTe e.aeMeHTH Ha KpT>ra 

7 0,00004 , e 

^ a ~ 1,5. 8. 0,0000000000445 ~?5000 0 MCI — lb KOMd. 

ycHJiBaHeTo K p =SZ a =0, 95 . 75 = 71,25. 

Hanpe*eHHeTO U a ~=K p U p ~=71, 25 .0,3 = 21,4 mb. 

159. Ka« me ce H3MeHH ycn;iBaHeTO Ha CT’bnajioTO h aHOfl- 
hoto npoMeHaHBO Hanpe*eHHe, aico bmccto JiaianaTa 2K2M ce 
ynoTpeSa neHToavr 6K7 c 

5=1,65 

160. /la ce onpenejiH necTOTHaTa nponycKaTe^HOCT Ha ycwi- 
BaTeflH OT 33AaMH 157 H 158. 

P e ui e h h e. flpH no-MajiKaTa HHAyKTHBHOCT L Kp KaqecTBe- 

HHHT 4>aKTOp 

co L K p 23 550 000 . 0,00002 p q 
^—R~ = T5 =b,;! ’ 

a npH no-ro iHMaTa hhaykthbhoct L = 40 mkxh 

r,, 23 550000.0,00004 _ 

Q= 1^78 = 78,5 - 

IIlHpoHHHaTa Ha nponycKaHaTa qecTOTHa jieHTa b n-bpBHH cayqaii e 
o a / /p / i \ \ 3 750 000 . 1 ,03 ci q o a ci 

2A/=-^l +^-1 = ^ =61 330x^?=«61 kxu,, 

a bib BTopHH oiyqafi - 

2A f — = — = 51 114 xu,^ 51 kxu,. 

Ilo^yMeHHTe ctohhocth 3 a MecToraaTa nponycKaTe^HocT ce 
OTHacHT caMO 3a ycHABtfre^H, B3eT caM sa ce6e ch. KaTO ce B3eMe 
npe^BHfl h qecTOTHaTa nponycKaTe^HOCT Ha bxoahhtc BepHrH,. 
o6maTa nponychaTe^HOCT Ha BHCOKoqecTOTHaTa qacT Ha npneMHHica 
daBa noTHCHa ot otacjihhtc hcctothh nponycKaTe^HOCTH. 
rioHewe bxoahhtc BepHrH HMaT Q«*=91, npH thx 

OA ft 3750000 ,. orir , .. o 

2A/= gj— =41 200 xi{=41,2 kxu,. 

GneAOBaTe;iHO ofimaTa qecTOTHa nponycKaieTiHOCT e no-Mamca 
ot 41,2 KXU,. 
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161. Jl a ce onpeaejiH ofimaTa necTOTHa nponycKaTewocT 
([uwpoMHHaTa Ha nponycKaHaTa necTOTHa JieHTa) Ha bhcokomcctot- 
HaTa HacT Ha npHCMHHKa (bxojhhtc BepnrH njiioc bhcokomcctot- 
hhh ycH^Baie^) ot 3aaaMa 158. 

P e in e h h e. H 36 HpaTe;iH 0 CTTa Ha BHcoKonecTOTHaTa nacT Ha 
npaeMHHKa e paBHa Ha npoH3Beire hhcto ot nacTHHHHTe H36npaTe;i- 

HOCTH y>x = ^~ Ha BXOflHHTe BCpHTH H y yc Ha yCHJIBaTeflH (4>op- 
Myaa 115). IJjHpoHHHaTa Ha o 6 maTa necTOTHa nponycicaTeJiHOCT 
ce onpe^e^a ot ycnoBHeTO 

y—y»* • JVc=o,7=-^=. ■ 


3a rbpceHaTa qecTOTHa JieHTa 2A/' KOefjjHimeHT'bT Ha h36h- 
na BxoflHHTe BepnrH cbiviacHO (j)opMy./ia 107 e 

l l 

y»x=- 


pate^HOCTTa y 




V 1 


+ 


2A/Y 

fp 
Q 




/ 


noHeace ^- = 2A/=41,2 kxu, (bh* 3aaa<ia 160), noc.ne.ziHaTa 
4>opMyjia ce bhaohsmchh Tana 

i n 




3a c-bmaTa TtpceHa MecToraa JieHTa 2/' c-bmHHT KoecJ)HuneHT 
y yc Ha ycHJiBaTe^iH e 

111 


yyc— 


; / , +ff > +(¥r v , + (r 


OTr^ero 


l 

y —y$x • jv — -1= — 




Ot nocjiezcHOTO ypaBHeHHe Mpe3 noB^wraHe Ha KBa^paT ce 
HaMHpa cToftHOcrra Ha A/' (nojiOBHHaTa necTOTHa .aeHTa), a hmchho 

... A/' =14 KXU, HflH 2A/'=28 kxu,. 
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CAHH pa^HOnpHCMHHK T3K9B3 npOnyCK3Ha MCCT 0 TH 3 J 1 CHT 3 
e TBi>pae uiHpoKa, a H 3 6npaTe;iHOCTTa — HeaocTarbMHa. 3a Aa 
ce CTecHH qecTOTHaia nponycKaieAHocT ao 9 kxu, e hco 6 xoahmc> 
h^h aa ce noBHiuaT Q (j)aKTopnTe Ha ABaTa Kpira, hah jit,k 
A a ce yBeJinqH 6poHT Ha Kp’broBeTe. 

162. PeaoHaHCHHHT ycHAeaTeA ot 3aaaqa 158 aa ce npeKOH- 
CTpynpa b cxeMaTa Ha^pnc. 63 npn anoAHa 6o6nHa aa cBp-baira 
A a =10 MKXH H KoecpHUHeHT Ha Bp-b3KaTa k = 0,5. jx a ce onpe- 
aeAH Koe<J)HHHeHTTjT Ha ycHABaHero k p h nponycKaHaTa qecroTHa 
AeHTa 2 A/. 

PemeHHe. y cHABaHeTO Ha CTtnaAOTO ce onpeAeAsi c 4oo- 
My^a 110 

• ts n 7 M 

A p — O . — , 

LfCp 

Koe^HUHeHT-bT M=k{L p .L kp = 0,5 VTOo = 7 mkxh. 

CfleAOBaTeAHO K P =SZ a ~ = 0 , 95 . 75 25 

Lap 20 

H KpU P ~= 25 . 0,3 = 7,5 M8. 

npH TpaHC(|)opMaTopHO CBi>p3BaHe Ha Kpi>ra kt>m aHOflHaTa 
BepHViBHtctHOTo cbnpOTHBJic HHe A R ce HaMa/iHBa ; Heica npHeMeM, 
qe 1 0M; c/ie40BaTe;iH0 oCmoTo 3 kthbho ctj npoTH bji e hhc Ha 
KpT>ra R=R Kp + A/?-8+ 1 =9 omu. 

n_ O)Z - 2355000 °- 0i00004 

# 9 =105. 

7 __ 0,00004 

9 . 0,0000000000445 "* 100000 OMd = 100 KOMa. 

LLlHpoqHHaTa Ha nponycKaHaTa qecTOTHa JieHTa e 

qa x fp(* , Za \ 3 750 000/, . 100 \ 

2A ^~ <? ( 1 j 105 ( 1 + Tooo ) = 39 300 *4«39 Kxti. 

Karo ce cpaBHH noaieAHHHT pe3y;iTaT c uiHpoMHHaTa 2A/= 

=51 kxu ot 3aaaqa 160 npH HenocpeACTBeHO bkjuomch npir (cxe- 
MaTa ot pHc. 62), ce BHxcaa, qe 6/iaroAapeHHe Ha no-CAa6oTo 
(TpaHcqiopMaTOpHOTo) cBpii3BaHe Ha np-bra kt>m aaMiiaTa H 3 6Hpa- 
TeflHOCTTa ce e- yBe^iHHHJia, a qecTOTHaTa nponyacaTejiHocT — 

CTecHHjia. 

163. PaAHOAK)6HTeAHT OTHOBO npeKOHCTpyHpa BHCOKOqeCTOT- 
HHH ycHABaTe/t, KaTO npeMaxBa 6o6HHaia 3a CBp-b3Ka L a h CBipsBa 
aHOAHHH npoBOAHHK MCjKAy cpeaaTa h ropuHH Kpafl Ha Kpi>roBaTa 
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f 

6o6HHa L Kp TaKa, qe b anoflHaTa Bepnra ce BKAioqBaT 75 °/ 0 ot 
bchmkh HaBHBKH. Meatfly qacrra ot KpiroBaTa 6o6HHa ct>c 75%. 

HaBHBKH h ocTaHaflaTa qacT ot c-bmaTa 6o6nHa hmh Koe<J)HUHeHT 
Ha B33HMOHHflyKTHBHOCT Af = 2 MKXH. R& Ce OapeflCAH KOe(j)HUHeH- 
ti»t Ha yctuiBaHeTO Ha crwiaflOTO, kocto b flaaeHHH CAyqaft e 
H3ni>flHeHO no cxeMaTa na pwc. 64. 

164. Ra ce onpeflean b fleimfieAH oSiuoto BHCOKoqecTOtHO 
ycHABaHe Ha bxoahiuhh cnrHaa ot 3aaaHH 152 h 158. 

PeuieHHe. B 3aaaqa 152 ce H3qncAH, qe Koe^HUHeHTtT Ha 
npeflaBaHe (ycHABaHeTO Ha cnraafla) e K P = 7,8, a y ch AB aTCA hhht 
K oe(J)HUHeHT Ha pe30HaHCHHH ycHABaT eA ot 3 aflaqa 158 e A'p =71 ,25.- 
CfleflOBaTeflHO oSiuoto ycHAsaae Ha bxoahuihh CHruaA e 
Ko6m = Kp.»x • Kp.yc = 7,8 . 7 1 ,25 = 555,8,. 

ObiviacHO <}>opMyfla 116 o 6 iuoto ycHABaHe b aeimSeAH e 
Ko6m = 20 log 555,8 = 20 . 2,744 = 54,88 «=* 55 £eiw 6 eAa. 

165. KpHBaTa Ha o 6 maTa H3fiHpaTeAHOCT Ha BHCOKoqecTOTHaTa 
qacT Ha eflHH paflHonpHeMHHK e flafleHa Ha phc. 65. Ta 3 H KpHBa 
noKa3Ba, qe HanpeweHHeTO c pe30HaHCHa qecTOTa 3000 kxu, e 
ycHfleHO 1000 m»TH, a HanpeaceHHHTa c no-HHCKa h c no-BHCOKa 
qecTOTa ot pe 30 HaHCHaTa ca ycHAeHH no-CAafio. J3,a ce onpeaeAH 
b fleuH6eaH OTcnaSeaHeTO na CMywaBamna CHraaA c qecTOTa 
3010 KXU,, OTCTOHIU Ha qeCTOTHO OTKAOHeHHe A/ = 10 KXU, OT 
pe30H3HCHaTa qecTOTa. 

PeuieHHe. Cnopea 4>opMyaa 116a ycHflBaHeTO Ha CMymaBamHH 
CHrHafl, cpaBHeHO c ycHflBaHeTO Ha noAe3HHH CHraafl c peaoHaHCHa 
qecrora f p — 3000 kxu,, e 

y m = 20 log ^ = 201og-^ = 20(-l,4) 28 d6. 

CfleaoBaTeAHO CMymaBamHHT cnrHaA e c 28 aeuHfieAa nocaa6o- 
ycHAeH ot no/ie3HHH hah Bee euHO H36HpaTeAHOcrra Ha npHeMHHKa 
e MHHyc 28 aeiwOeAa. Taan H36npaTeAHOCT e flaAeq HeAOCTarbMHa,. 

3 am oro cbBpeMeHHHTe kt>cobt>ahobh paflHonpHeMHHUH Tp»6Ba fla 
HM8T H36HpaTeAHOCT Haft M3AKO —50 d6. 

166. Koako m»TH Tpa6Ba fla ce yBeAHHH OTHOintHHeTO Me* ay 
noAe3HHH h CMymaBamHH cumaA ot npeamecTByBamaTa 3aaaqa 
165, 3 a fla ce nocTHrHe *eAaHaTa H 36 npaTeAHOCT y — — 50 367* 

PeuieHHe. CirAacHO <J>opMyAa 1 1 6a 

y(d6)~ 20 log ^-=—50, 

K 50 

OTrfleTO HaMHpaMe, qe log — 20 = — ^ 
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Ha nocaeflHHH aorapHTtM cbOTBetCTByBa othoiushhc 


Kp_ 

K 


- 300 HJIH Kp - 300 , 


KoeTO 03HaqaBa, Me CMymaBauiHHT cnrHaa TpaSBa aa fitae ycaaeH 
300 nvm no-caa6o ot noae3HHH (pe30naHCHHa) CHTHaa. 

CtrviacHO KpuBaTa Ha pac. 65 CMymaBamHHT cwrHa^ c necTOTa 

f= 3010 KxUf e ycn;ieH =25 iit>th no-c;ia6o b cpaBHeHHe c 
pe30H3HCHHH 'cnrHaji. Cjie,noBaTe;iHO OTHOmeHHeTO Men<Ay nojie3HHH 
h CMymaBamHH CHTHaa TpadBa aa ce yBeawMH ome ^=12 m»TH. 

iOBa MOHce Aa ce nocrarHe c BTopn TperiTHm Kptr b*bb bxoahhtc 
B epHrH hjih m>K Aa ce ynoTpe6H ome eAHO bhcoko^cctotho ycHA- 
BaTe^iHO CTtna/io etc H36npaTe^HOCT 

y = 20 log = 20 log = - 21 ,6 - 22 36. 

167. Jla ce onpeaeaH* c nemomTa Ha KpuBaTa Ha H36HpaTea- 
HOCTTa Ha pHC. 65 c kojiko aeuHSeaa no-caa6o ce ycHaBa carna- 
atT c qecroTa /= 3012,5 KXtf. 

16&. fla ce onpeaean Haft-roaHMOTO ycTofiMHBO ycHaBa He Ha 
pe30 HaHCHHH ycaaBaTea ot 3aaaqa 158, H 3 m>aHeH c aaMna 2K2M 

{neHToa), HMam 5 = 0,95^* h MejKayeaeKTpoaeH^ KanauHTeT 

C a p — 0,02 ntf) 3a HecTOTaTa / = 3 750 000 xu, nan <o = 23 550 000 
P.e iu e h h e. y ctohmhboto ycnaBaHe ce onpeaeaH c (JjopMyaa 117 



Qfi o i 0,00095 

U ’ J \ 23 550 000 . 0,0000000uu00002 ~ 


27. 


npa ycaoBHHTa Ha 3aaaqa 158 ce noayqH ycHaBaHe K P — 71,25 ; 
caeaoBaTeaHO ycnaBaTeaaT ot Ta3H 3aaaqa HMa HeycTOfiHHBO ycna- 
BaHe. 3a aa ce ycTaHOBH aaaw tosh ycHaBaTea me ce csmobi> 3 - 
6ym, HeodxoAHMO e aa ce HanpaBH npoBepna ebe caeaHaTa 
4>opMyaa 

t*C ap SZ a 2 < 2. (118) 

HepaBeHCTBOTo ot nocaeaHaTa <J>opMyaa e ycaoBHe 3 a annea 
Ha caMOBi>36yxcaaHe Ha ycnaBaTeaa. B t33h 4>opMyaa Z„ e aHoa- 
hhht HMneiiaHC Ha jiaMnaTa, paBen h Ha HMneAanca Ha bxoahhh 
T penTHiu Kptr 


<0 Cap SZa 2 = 23 550 000 . 0,00000000000002 . 0,00095 . 75 000 2 = 2,48. 
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XIoHexce ce ikwiVto hhcao, no-ronsiMO ot 2, ycHABaTeAjrr me 
, ce caMOBMCyaH. 3a Aa He ce caMOBi>36yAH, hcoOxoahmo e OTaTa 
TpenTHiuH KOtra Aa HMaT ' no-MaaiK HMneAaHC Z a (Aa HMaT no- 
«aAKa HHAyKTHBHOCT h hotoahm KanaimTeT). HeKa HanpHMep Aa 
npoBepHM ycHABaTejiH ot saAana 157 c Z a -2Xi homo. Karo ce 
nocTaBH T83H ctoAhoct Ha Z a btjB topMyjia . 1 18, noAyMaaa ce 
mhcaoto 0,24, KOCTO e no-Majuro OT 2. CaeAOBaTeAHO tosh ycHA- 

B3TeA HSMa Aa ce c^MOBt36yAH. noHeace HeroBHflT KoejHUHeHT 

aa ycHABaHe K P = 28,5 e ihwh paBeH Ha Kycm- 27, TpHOBa 
33KAI0HH, He Toil He caMO He hhh 3 Aa ce caMOBtsfiyAH, ho h me 

yCHABa yCTOflHHBO. 

169. Ha ce npoBepw asah me ce caMOB-b36yAH ycHABaTensT 

OT 33A3H3 168 H A3AH Itfe yCHAB3 yCTOflHHBO, 3K0 BMeCTO neHTOAa 
2K2M ce ynoTpeOa neHTOA’bT 6K7, HMam no-roAHMa cTp'bMHHHa 

■S=tl,65^p h no-MaAtK nanauHTeT C ap = 0,003 ti<p, a TpenTHm«Te 

Kp'broBe ca c roAeMHH HMneAaHC Z a =75 KOMa. 

* ^ 

3- fiETEKTOPH 

, Tokt>t, koAto ce ci>3^aBa npH pafioTata Ha BceKH ^eTeKTop, 

/ ce CT>CTOH OT TPH CT>CTaBHH I IlOCTOHHHOTOKOBa CbCTaBHa /=, 

npoMeHJiHBOTOKOBa cbcra&Ha c BHCKa 

MecTOTa Ih.h H npo m eH jihbotokob3 m 

CbCTaBHa C BHCOKa HeCTOTa Ie.H — W 

I'JI = /=+/«. H "1“ h. H* 0^®) 3 

C ~ ^ ® i 

nOCTOBHHOTOKOdaTaC'bCTaBHaCT hr V?- i C 

3AaBa B TOBapHOTO C-bnpOTHBAeHHe R , I 3 I J 1/ 

(pHC. 66) OtpHnaTCAHO 3BT0M3THH- | L-=— J — . 

ho HanpeaceHHe (aBTOMaTHHHa no- /#.«//./ 

JlHpH3aQHfl) * 

E=I=.R. (120) 


Phc. 66 


IlpOMeHAHBOTOKOBaTa CbCTaBHa C HHCK8 HeCTOTa CMAaia B 
ci>moTO To^apHO ' c-bnpoTHBAeHHe xceAaHOTO HHCitonecTOTHO Ha- 

npeweHHe yioi\ 

U k . h =I h , h .R, - ( 121 > 

a BHCOKonecTOTHaTa CbCTaBHa saTBap* Han-bco Bepm-axa ch 
npe 3 myHTHpamHH i/anauHTeT C (pnc. 66). 


9 3aaa*iH no pajiHOTexHHKi 
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t 

BceKH AereKTop tp»6m as OTroBapa aa cjieflHme iomckb«hh 5 i : 

1. Ha uua aoctitviho ro aim koe^aiiaeaT aa 
np.eAtBaae . 


K- 


Uh.h 


(Ja,H 


. 022 ) 

B T33H 4>opMy^a U H . H e aMHAHTyAaia aa npoasBeAeaoTO hhcko- 
aecTOTHO HanpejKeHHe, m — Koe^HaaeHnbT aa MOAyAauaji aa 
BzoAfliUMfl caraan, a — aMiuiaTyAata aa aanpeaceaHeTo 
(bhcokohcctotbo) aa tosh caraaA. 

2; JX& HMa z o p a 3 o a t a a a a qecTOTaa zapaaTepa- 
CTaaa (pac. 67), capeq AeTeKToptT Aa pa6oro 6ta ahhcAhh 

(qeCTOTHH) HSKpHBHBatUtH HAH CT>C CAa6a HSKpHBHBaaHfl. 

If y 

rs* 


BO 

60 

40 

20 



m 


m m sooo 


-rfaf, 


Phc. 67 

3 . JJ,a HMa MaAKH HCARHeflHH H 3 K P HB H B a H a H. IlpH 
KBaApaTHHBHa AeTeicrop cTeneHTa aa aeAHaeftaaTe hskphbhb a h h h 
ce onpcABAa c 4>opMyAaTa *i 

’ *>= T* . • (123) 

B KOATO Kj e Koe<j)HUHeHT'bT aa aeAaaefiaHTe H3KpHBHBaaaa (kahp- 
(JjaKTOp'bT), koAto npCACTaBABBa oTHomeaae McacAy aMiiAHTyAaTa 
Ha TOKOBBTa cbCTABaa c ABoflaa qecTOTa 2Q^2(2nF) a aMium- 
TyAaTa aa CBCTaBHara c ocHOBaa aecTOTa 0=2n/ 7 (noAe3aaTa 
CbCTaBHa) : 

Fin*™ FT**. 

(124) 


. v _iha y “ Ihf 

Kf ~ U a ~W 


riocAeAHara 'saBHcaMocr e b CHAa aa CHHycoHAaAHo MoayAH- 
pamo aanpeaceaae npa wahhhoct chmo aa zapMOHHHHata 2F. 
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. riOCOqeHHTe He^HHeflHH H3|£pHB8MIOWt ce A-MlkaT Ha HMMHeft- 
HaTa AeTeirropaa xapaKTepHcnwa. jBLpyr h3totohk Ha maHHefim , ' 

H3KPHMB8HHH € rpytMTH RC (pHC. 66). 3ft - AH He C,e nopOAHT H3* 

KpHBHBaHHH no T33H AHHHfl, HCOfixoAHMO ,t Aa ce CJ133H, yCAOBHeTO 

- (125) 

4. fla HMa b*3Mo*ho no-roaairp bxoahq c-bnpo- 
THBJieHHe * . 

' (126) 

npH peuieT’b'iHHH h amoahhh AeTeicrop a no c a e a o b a t e a h a . 
aeua (pMc. 68 , a h 70, a) bxoahoto c>npoTHflAeHHe ce onpeAeAa 
c (JjopMyAaTa • i. 

' (127) ' 

a npa ACTeKTOpHTe c napaACAHa cxeita (phc. 68,0 h 70 ,6) . 

. * R* x =j. (128) 



Pae. 68 

• 3aAaiH 

170. Pe30H8HCHHHT ycHJiBaTCA ot 3aAa«ia 162 noAaBa hsxoajt- 
moio :ch HanpeHceHHe U l . H =Ua„=Ua 9X =7& Me aa pemerMeH 
AeTeKTop, Hsn’bAHeH no cxeMaTa Ha pac, 68, a. HanpeHcesneTo e 
MOAyjiHpaHO c m—80°/o. KoetpauaearfeT aa npexaBaHe Ha pemerhq- 
HaTa aepara, B3eTa xaTO AexeKTOpHa, e K P =0,9. Ottchhoto pe- 
nierWHb cinpoTHBAeinie e R p = 1 kzoM. !ZU ce onpeAeAHT : hhcko : 
a^crbfHOTo HanpeweHHe' b R p , ai»ToiiaTH«mOTO Hanpe*eHae Ep, 
TpHte CtCTMHH H8 peUierbHHHH TOK lp~ f l'p HM H I P ' H H BXOAHOTO 
c-wipoTHBAeHHe Ha AeTeKTopa. ' 

. I . 

; ■ \ • ■, • i3i 
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PeuieHHe. AunjiMTyAaTa Ha hsxoahiuoto hhckomcctotho Ha- 
npeaceHHe (aa peme-rviHaTa -BepHra) cirnacHO <J)opMyjia 122 e 

U PltH —Km U a . H =0,9 . 0,8 . 7,5 = 5,4 mb. 

Tob8 hhckohcctotho Happe*eHHe e cbSAaAeHO or HHCKOie- 
CTOTeH tok npe^/? p 

Ip h.h~~ U ^ L = So ^ 0,0000000054 a =0,0054 mw. 

AfeTOMariftHOTo npejHanpe*eHHe o6taKHOBeHO ce paBHHBa Ha 
90 — 95% ot aMiwiHTyaaTa Ha bxoahiuoto bhcokoucctotho . Ha- 
npexceHHe': npHeMaitte * < 

E P = 0,95. U a .H= 0,95. 7, 5 = 7,1 mb. 

ToBa HanpeaceHHe e' cb3AaAeHO ot npoTmaiiiHH npe3 R p no* 

CTOHHeH TOK 

* ■ , „ • • ' 

= 0,0000000071 « =0,0071 Mm. 

ObiviacHO <J)opMyna 127 bxoahoto ctnpoTHB^eHHe e 
* R tx =\= 1 =500000 OMd. * ' ( 

CneAOBaTenHO ctiviacHo <J>opMy;ia 1 26 aMruiHTyAaTa Ha bhcoko* 
qeCTOTHHH TOK e 

0,000000015 a =0^15 mm. 

a * 

171. Koh ot H3*>HCJieHHTe b npeAifiecTByBamara saAana Benn* 
mhhh me ce hsmchat, ano pe uieT'bHHHHT actcktop ce HSn < b/iHH 
cnopeA cxenaTa Ha pwc. 68, 6? 

O t r o b o p. IU,e ce H3MeH$iT caMO R ex h /,*, a hmchho: 

c-braaCHO 4>opMyaa 128 R ex = %- = — °° 3 — = 333 333 OMa; 

I 

^Wx^mm^ 0 ' 0000000 ^ a -0.025 MKa. 

* . . »• . . • \ ' • ■ , , : > 

172. U,a ce onpeAe^H Koe(J)HUHeHTT>T Ha npcaaBane Ha pemeT'bM- 

HHTe AeTeKTopH OT 3a4aiH 169 h 170, atco re ca H3ntJiHeHH c 
TpHOA. HMam Ri= 20 homo.) D—0,05, a bt>hiiihoto cbnpoxHBJieHHe 
(TOBapHOTo) R a = 80 kOmcl. Koako roAHMo e hbxqahiuoto Hanpe- 
AteHHe H3 ACTCKTOpa?' ... 

V * ’ 
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PeiueHHC. npoH3BeaeHQTO' b peuien> i iHaTa sepHra Ha actcr- 
TOpa hhckotcctotho ^HanpeHceHHe U Ph h — 5,4 mo ce ycHABa or 
^exeKTopHaA naum npH Koe^HiweHT » • , 

j* „l go_-i 6 

DRi+Ra~ 0.05 20+80 lv ‘ 

AHQflHOfo npoMeHAHBo HanpeMteHHe (H3xoA«mo sa acTeKropa) e 


Ua$x—U a —Kyc< U PH Hr 16 . 5,4 = 86,4 Ms. \ 

Koe$nUHeHTi>T Ha npe^aBaHe Ha ueAHH aeieKTop ebraacHO 

(bopMy/ia 122 . 

. v Uu.h _ 86,4 

0,8.7,5“ l% ' . 

f \ ' ‘ . 

173. Huckohcctothoto HanpeweHHe, Koeto ce noAyHH Ha H3- 
xoAa Ha aeieKTOpa ot npeauiecTByBamaTa saAana, e TBipA® 
hhcko h aa HeroBOTO no-HaTajr'bui- 
ho ycHABaae ca hco6xoahmh ABe 
HHCKOHCCTOTHH yCHABajeAHH CTT>- 

naaa. 3aTOBa paAHOAiofiHTeAHT 
peniaBa aa npeKOHcrpyHpa AeTeic- 
Topa ch b pereHepaTHBeH 
cnopeA cxeiaaTa Ha pnc. 69, • sa 
Aa ynotpeSH caMO caho hhckq- 
qecTOTHO crwiaAO. fla ce h3<ihcah 
KOAKO m»TH me ce yBCAHHH yCH A* 

BaHeTO Ha CTi>naAOTO, axo MOKAy 
Kp-broBaTa 6o6nHa L Kp =40 mkxh 
(bhjk aaAaiH 158 h 172) h 6o6h- ' 

HaTa 3a o6paTHa c^pi>3Ka ctmecrayBa Koe$HiuieHT M = 0,5 mkxh, 
a noA BAHHHHe Ha AeTeKtopa (Ha bxoahoto My CbnpoTHBAeHHe) aK- 
thbhoto ci>npoTHBAeHHe Ha Kpwa e ncfpacHBAO ot 9 Ha 12 omo. 

PemeHiie. HapacTBaHefo Ha yCHAB3HeTO ce onpeAeAH c 
djopMyAaTa 

, 1 (129) 


U«: 



• /Mi-' 




pac. 69 


~Ky 


<yc 


l- 


nSAf 


RC 


CtpiMHHHaTa Ha AaMnaTa ctjOtbctho Ha abhhhtc ot 3aAaqa 
172 e 

o _ I _ . I —0001— — 1 — 

« — ~n JT . — r, ac ninuvj — u ) wl g * g ■ 


D.Ri~ 0,05.20 000“ 


BeAHHHHara 


SjW 

Wc" 


0,001.0,0000005 • _ 0 qo 
'12.0,0000000000445 U,3 °' 
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' IlOHeJKe yCH4B8Hft TO 6 t 3 06palH8 Bp-bSKa t Kyc =*16, npH Ha- 
aHHHOCT Ha TaaaBa to me nopacse ciraacHO (JjopMyaa 129 

= 14 trbTH » % 

1 Wc ’ < : 

KoeTo 03HaqaBa, He pereHepaTHBHHHT AeTexTop me ycHaBa 14.16 = 

= 224 irbTH. OreaoBaTeaHo H3X0A*moT0 xy uanpeaceHHe iqp 6-bae 

Kp.t Up HH = 22-f . 5,4 = 1 209,6 ms = 1,2 e. 

174. fleTeicrop-bT ot saaaqH 170 h 172 mms aeaHHeflaa AeTex- 

TopHa xapaKTepacTHKa c KBaapaTmeH xapaxTep. Aa ce onpeaeair 
aMnaHTyjaara Ha H3xoaamoTO nanpexceHHe c xapMOHftqHaTa qec- 
TOTa 2 F. . 

PemeHHe. CwyiacHO 4>opMyaa 123 Koe4>HHHeHn>T Ha HeaH- 
HefiHOTO HskpHBHBaHe, npeaH 3 BHK 8 Ho ot BTOpaTa xapMOHmaa 2 F, e 

Kf = * =^p- 0,2 = 2Q %. 

CaeaoBaTeaHO ciraacHO (jKjpxyaa 124 h np« d/^86,4 M6 
U 2P = Kf ■ U P = 0,2 . 86,4 = 1 7,8 m». 

175. MeCTOTHaTa xapaKTepHCTHKa Ha freTexTopa ot saaaqH 170 
h 172 him oqepTaHHeTO, noxasaHo Ha pnc, 67. HaxojwmoTo Ha- 
npeaceHHe Is 3aaaqa 172 c aMftaHTyaa £/*.,= 86,4 m« HMa qecroTa 
F= 1000 xn. Aa ce onpeaean aMnaHTyaaTa Ha HsxoXamOTo hhc- 
xoqecTOTHO HanpeHcetme, ako BXcoxoqecfoTHHHT CHraaa e MoayaH- , 
paH c HanpeaceHHe' c qecTOTa 7=^=6000 xa, npH cxqum xoe<J)H- 
imeHT Ha Moayaamurra m=0,8=80%- 

P e m e h h e.* Ot pHC. 67 ce BHHUia, qe Koe<J>HixHeim>T xa npeaa- 
BaHe K 3a qecrofaTa 7^=6000 ^ HMa ctoAhoct 88 »/ 0 ©t xoeiJjH- 
xmeHTa Ha n^eaaBaHe sa 7^=1000 CaeaoBareaHo 

7^=14,4.0,88=12,7 h 

7/ 8 = 12,7, 6,4=68,58 mb. 


176. Koaxo Haft-roamia TpaCBa Aa 6i>Ae AptiycnmaTa ctoShoct 
Ha cbnpoTHBaeHHfeTo R Ha ahoAhh* ACTexTOp ua pHC. 70, a h 70, 6 , 
3a aa He ce noayqaT HeauHeftHH h sxpHBHBa hhh npu m = 0,8, npw 
C=100 n $ h npH 7=4=1000 xu, h F a =5Q00 xq? . 

PemeHae. 3a 9*= 2*7=* =6, 28. 1000= 6280 ^ ctraacHo 
<|x)pHyaa 125 


p <- Vi-* 8 
~mO^Tc 


>/.l — 0i8» 

0,8.6128 . 0,0000000001 


= 1 185000 omo. 
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3 a a i = 2 jLF 9 x = 6 , 28. 5000 = 31 400 -J-- 



a t 


Phc. 70 

IlOHeXCe HHCKOqeCTOTHHHT CHrHa/I C'bfl'bpJKa H HHCKH, M BHCOKH 
3 ByKOBH qectOTH, HsCnpa ce no-Ma^KaTa ctoAhoct #=240 homo., 
k8to ce 3 aKpi>raHBa Ha 250 KOMa. 

177 . Bxoahuuhit CHTuan b ahoahhh AeTeirrop Ha puc. 70 , no- 
KasaH Ha expapa Ha ocmuiorpa(]>a, Hint bhas Ha p»c. 71 npu 
MaKCHMa^Ha aMamrryAHa ctoAhoCt £/* a * c = 3,2 e h MHHHMaAHa 
JJ M uh= 0,8 «. fla ce onpeje/tH aMn^HTyaaTa Ha h 3 xoahuioto hhcko- 
qecTOTHO Hanpe*eHHe, aKo Koe^HUHeHTvr K— 0 , 9 . 



Phc. 71 Phc. 72 


l 

178 . Bxoahihhht BHcoKoqecTOTeH cHnnui ot saAa«ia 177 ce 
TioABBa Ha aHOAeH AetexTop Ha pnc. 72 , Miiam xoe^HiuieHT Ha 
npeAaBaHe K— 2 J&> fla ce onpeAejm amwjHTyAaTa Ha aHOAHoro 
npoMeHAHBO HanpexceHHe Ha AeTexropa. • * 
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/ 

179. 3amo koc(|)hi(h6hti>t K Ha aHOAHHH aeTeicrop ot 3aaaaa 

178 e no-roaaM ot 1, a ctmHHT Koe$HiiHeHT Ha ahoahhh aeTeic- 
Top ot 3aaaaa 177 e no-Maai>K ot 1. , 

180. 3amo Koe<J)HpHeHTT>T Ha npeaaBaHe Ha peiueT’B'niHfl ae- 
TeKTop ot 3aAaqa 172, a hmchho K= 14,4 e mhoto no-roaHM or 
CblUHH KO€ (|)HUH£HT npH 3H0AHHH ACTeKTOp OT 3aflaHa 178? 

4. HHCKOMECTOTHH yCHJIBATEJIH 

a) 06 iuh nojioweHHH 

BceKH HHCKoaecTOTCH ycH^BaTeji ce xapaKTepnawpa c KQeijw- 
QH6HT Ha yCH^BaHe 

(130) 

B niHpoKHH HHCKoaecTOTeH odxBaT ycHABaHeTO e aecTOTHO 

33BHCHMO — T0B3 Ce H3pa3flBa C KOe<j)HUHeHTa Ha HepaBHOMepHOCr 
N (Koe4>HAHeHT Ha hcctothh H3KpnBHBaHHa), npeACTaB^HBam. ot- 
HouieHHe Me*ay Koe<})HUHeHTa. Ha ycHaBaHe Ha rpaHHMHMTe (Hafi- 
BHCOKa H Hafi-HHCKa) 3ByKOBH qeCTOTH H KOe(J)HUHeHTa Ha yCHABaHe 

Ha cpeAHHje 3ByKOBH mcctoth {F cp va 800 -f- 1000 xu,): 

( |3I > 

* ycHABaHeTO h HepaBHOMepHOCTTa Ha cimoro no oSxBaTa MoraT 
aa ce H3pa3HT h c Aeiw6ean — c cjjopMyaa 116, KoraTO ce ot- 
Haca 3a cTeneH Ha ycHABaHe Ha HanpexceHHe h c 4>opMyaaTa 

/C=101og^ if A/=101og^., ' (132) 

^ KoraTO ce H 3 pa 3 HBa ycmiBaHeTO Ha HHCKO^eCTOTHa moihhoct. 

C ^euHdeJiH ce H3pa3HBa h hhboto Ha ycHJieHOTo hjih He- 

ycH^eHO HHCKO*iecTOTHO HanpenceHHe . 

Sd6 = 20 log = 20 log 1,29 U. (133) 

B nocaeAHaTa (JjopMyaa U 0 = 0,775 s e HyaeBOTo Hanpe- 
kht<jiho hhbo, c KoeTO ce cpaBHHBa AaAeHOTO HanpeaceHne. 

C AeuHfieaH Moace aa ce H3pa3H h hhboto Ha KaKBa aa e 
HHCKOHeCTOTHa moihhoct : 

Sd6= 10 log^= 10 log^jj. , (134) . 
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B to3h caynaft 3 a HyaeBO^ hhbo Ha MomnocTTa ce npHeMa> 

. MomHOCTTa /? 0 =1 Mem=0,00l'em, noayqeHa b c-bnpoTHBAeHHe 
. ^=600 OMa. * 

3ajia4H 

181. ripoH3BeaeHOTO ot peuieT'bMHHH aeTeKTop ot 3aAana 172 
HHCKo«iecTOTHO HanpeweHHe U H . H = 86,4 mb ce noflaBa 3a ycHaaaHe 
b neHTOfleH ycHABaTea ; b aHOAnaTa Bepnra Ha ctWHH ce noayqaBa 
h3xoahiuo Hanpe«eH’He £/ B 3 *— 4,3 8. Ha. ce onpeAean ycH/reaHeTo 
Ha crwiaaoTO h HanpeacHTeaHOTO hhbo Ha h3xoahiuhh CHnwa. 

P e iu e h h e. YcHABaHeTO, H3pa3eHO b AeiuiCeaH, ChraacHO 4>op- 
Myaa 116 

K= 20 log 20 . 1,699=34 d6. 

HanpeacHTeaHOTO hhbo Ha bxoahiuhh CHi-Haa ctraacko 4>opMyaa 
133 e 

,S„=201og ® = -19 d6. 

' HanpeatHTeaHOTO hhbo Ha H3xoahiixhh CHraaa e 
. S a3X — 20 log =+15 d6. 

nocaeaHHTe rb& pe3yaTaTa noKa3BaT, He aeficTBHTeaHo cT-bfla- 
aoTO ycHaBa 15 — ( — 19) =34 d6. 

182. 3a ycHaBaTeawre ot 1-bh Kaac ce aonycna qecTOTHa npo- 
nycxaTeaHOCT ot 50 -4- 60 xy, ao 6500 -4-8000 pcif npH HepaB- 
HOMepHOCT b yciuiBaHeTO 1,25 m>TH ; npH ycnaBaTeaHTe ot 2-pn 
Kaac HepaBHOHepHOCTTa e no-roaaMa — 1,4 m>TH ; a ycnaBaTeaHTe 
ot 3-th Kaac hmht HepaBHOMepHOCT 1,8 ihth. Ha ce H3HHcaH 
HepaBHOMepHocrra Ha Te3H ycHaBaTean b aemifieaH. 

P e m e h h e. rioconeHaTa HepaBHOMepHOCT N— 1 ,25, 1 ,4 h 1 ,8 ct»- 
raacHO $opMyaa 131 TpafiBa aa ce pas6Hpa, He 3a rpaHHHHHTe ' 
qecroTH ycHABaHeTO e 1,25 (1,4 HaH 1,8) ijith no-Maano ot ycna- 
BaHeTO Ha HanpeaceHHHTa ct»c cpeaHH hcctoth. CtraacHO $op- 
Myaa 116 ycaaBaTeaHT ot 1-bh Kaac HMa HepaBHOMepHOCT 

A/= 20 log 1 ,25 = 20 . 0,0969 « 2 ; 

33 ycHABaxeaH ot 2-pH Kaac N— 20 log 1,4 3 d6; 

3 a ycHaBaTeaa ot 3-th Kaac A/= 20 log 1,8 5 d& 
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183. MmtpoiJjoH’bT Ha e^aa yauiBaTcaHa ypeafia npo tiSBOK aa 
a0 mem HtfctcoqecTOTHa uomaocr, a KpaftHorov crbtiaao Ha 
cbUjaxa ypea6a — 100 em moluhoct. J\ a ce onpeaejiH hhboto na 
«xoflflmaTa H Hsxowmara moiuhoct h cfeneHTa'Ha ycaraaHe. 
PemeHHe. CiraicHo ijiopHyxi 134 hhboto Ha BxoaHoiaTa 

'MOmHOCT e 

‘ s = 10 , og Sr =10 (- 2 )=-" 20 d6 - 

Hhboto Ha HSxoamuaTa moiuhoct e 5=10 log^^- = + 50 d6. 
CxeneHTa Ha ycHABBHeTO Ha HHCKoqecTpfHHH Caniaji t 

* =1 ° lo «iipr= 70 dtf=-j-50-(-20). 

184. CTeneHTa Ha ycHABaHe Ha ej»ia yauiBaTeaHa ypea<Sa e 
*60 06. H3xoxamoTO Hanpe*eHHe e 100 e. Kojiko hwhimo e bxo- 
Uhiuoto HanpeweHHe? 

I * 

6) ffHCKOiecTOTHH ycHjiBaTejiH Ha HanpeweHHe 

\ * ' • v 

/on^ C, l ; Sf« eTO x Han P eJKeHH « CT.C ‘CpeAHH 3ByK0BH HeCTOTH 
<(800—1000 xu,) sa tphoaCh ycHABarat etc ctnpoTHBaeHHe (pac. 73) 



•ce HsqHCflHBa c (Jjopay^a 62, a ycH/raaHeTO c neHToaeH yc«ji- 
’BaTea — etc 4>opMyaaTa 

Kcp = SR a . ' ' ( 135 ) 

npn xpHoaeH npeaycHaBaTea 

Ra—(5-i- 10 ) /?;, \ ( 136 ) 

a npH iichtoach 

/?«= ( 0 , 05 - 5 - 0 , 1 ) R t . ( 137 ) 
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i 

PemerMHOTO ottc«iho cbnpoimneHHe R p Ha uieABamaTa 
A«ina ce onpeAeJia c ^opuyaaTa 

ff,=(3-*-10)/? a . (138) 



Phc. 74 

■ ■ ;• \ ... 

Koe^HUHeHtTiT Ha ycH;raaHe< Ha cpeamiTe hcctoth Ha apoce/i- 
hha npeAycHABaTen (pnc. 74) ce onpeaejiH c <J)OpMyflaia 

ft, (139) 

a ycHJiBaHeTo Ha cbmate hcctoth npa TpaHc4>opMaTopHHH npeA- 
ycHABareA (pac. 75) — c (JjopiayaaTa 

» K C p=pH, ( 140 ) 

K'bACTO ii =.gj* e npeBOAHOTO OTHoaieHHe Ha TpaHC<|)opMatopa c-bc 
ctohhoct, no<ro^HMa ot eAHHHua. 



Phc. 75 


romiiHHaTa Ha pa3AertHTe;iHjfH KOHAeHaarop Ha peocraTHHH 
* apeAycHflBaTe^ (pac. 73) MO*e *a ce h3hhcjiji c ypaBHemieTb 




I l 

2 it CptL9d • Rp 


(141) 
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B TOBa ypaBHeHHe Fj, e aoaHaTa rpaHHHHa qecTdTa, aa kohto 

ycMBaHeTO K craBa =1,41 ih>th no-Maaico ot ycmiBaHeTO Ha 
CpeflHHTe qeCTOTH. - 

PopHaTa rpaHHHHa qecTOTa (npH TpHoaeH npeaycHaBaTea) ce 
HSHHCflHBa c (JiopMyaaTa 


4 2 it Ri Cexe ’ 

/ . 

a 3a neHTO^HHH, peocxaTeH npe^ycH^BaTeji — c ypaBHeHHeto 


(142) 


F„ = 


1 


2 n Ra Cena 


(143) 


3a aa He cexnoayqH pemerbqeH tok, MaKCHMaaHaT a aMnaBTyaa, 
Ha BT»36y aHTeaHOTo HanpeaceHne (npH TpHoacH npeaycHaBaTea) 
tph6b 3 aa OTroBapa Ha ycaoBHeTO 


fj D Ea | 

' U Pmo K c-^~ 2^~ l - 


< • (H4) 

HeodxoaHMOTO pemeT-MHO HanpexieHHe F p (3a TpHoaHHH npea- 
ycHaBaTea) ce H3VHcaHBa c <J)opMyaaTa 

f A 1 2 * (145) 

3aaaqH . , - * 


, 185. TpnoaeH npeaycHaBaTea e H3ntaHeH etc ctBerctaTa 
aasma yB240 (hobo 03HaweHne 2C2), kohto hmh BiTpeniHO ct>- 
npOTHBaeHHe /?,= 17 komcl h npoHHuaeMoct £>=0,045. ZlcwiHaTa 
rpaHHHHa qecroTa F H = 20 xv,, a cdopHHHT napaaeaen tcanafurreT 
(aaMnoBH KanaiWTeTH naioc mohthjkhhh jcanauHTeT) C eK ,= 50 «#. 
ycnaBaTeaHT e H3m>aHeH no cxeMaTa Ha pnc. 73. JX a ce onpe- 
aeaaT eaeMeHTHTe Ha crbnaaoTO h cTofiHOCtHTe Ha Koe(J)nuneHTa 
Ha ycnaBaHe 3a cpeaHHTe h 3 a aBeTe rpaHHMHH mcctoth. 

PemeffHe. ToBapHOTO cbnpoTHBaeHHe ' CiraacHO djopiiyaa 
137 e ' 

Ra=Ri(5-7- 10) = (5-j- 10) 17=85-f- \70 KOMa. 


H36HpaMe laeacaHHHaTa ctoAhoct: R a = 100 komo. 
PeuieT’bHHOTO OTTeaHO cbnpOTHBaeHHe cnopea <}>opMyna 138 e 

Rp=(3 -5-10) Ra= (3 -s- 10 ) .100 = 300 - 7 - 1000 komH. 
HadHpaMe MewaHHHaTa ctoAhoct /?„=700 komo. 

- \ 
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K anauH TerbT h& pa 3 ffeflHT&amiH koHaeiaaTop ce onpeae;iH c 
4 >opkyaa 141 : 

*= 11500 

Koe<|)HUHeHT-bT Ha ycnaBaHe 3a cpeAHHTe aecTora cwviacHO 
4>opMy;ia 62 e “ 

l R a l ioo 


Kcp-D Ri + Ra “0,045* 17 + 100 


19 , 5 . 


C'braacHO <J>op»iyiia 142 ropHaTa rpaHHHHa necTOTa e 
l i 


F e = 


2 n Ri C eK e 6,28 . 17 000 . 0,00000000005 " 


188000 XU,. 


1,41 


yoMBaHeTO «a HanpeweHHHTa c rpaHHiHH qecTOTH e 
m»TH no-MaaKO ot ycHJiBaHfiTO Ha cpeflHHTe qecTOtH : 

. K,„=/&,=^=13,3.' 

186. fla ce h3Hhctih MaKCHMaviHafa aMnjiHTyaa Ha 
peiuerbaHOTO npOMeHHHBO HanpeaceHHe U p ~ MaKC aa npeAycHJiBa- 
TeTiHaTa jiaitna ot aaaaqa 185, ano HanpeaccHHeTO Ha aaonHHH 
tokoh3tomhhk e E a = 120 o. fla ce onpeaeJiH h cbotbcthoto pe-_ 
uieTT,MHO npenHatipeiKeHHe . E p ■ h HaxoiamoTO - aHOAHO Hanpeace- 

HHe U a . 


PenieHHe. GbrnacHO (jx>pMy;ia 144 


U 0 


DEa 


P~Makc 2 

a cnopea 4 )opMyjia 145 


-1 = 


0,045.120 


-1 = 1,7 8, 


E P = 


DE a 0.046.120 


; -2,7 b. 


H 3 xon«moTO MaKCHiia^HO HanpeaceHHe aa cpeAUHTe hcctoth e 

Ua„=Up„ . Kcp- !, 7 • 19=32,3 8. 

187. JX a ce onpeaeanT eaeMeHTHTe Ha npeaycnjiBaTeaH no 
cxeMaia Ha pnc. 73, H 3 h-bAHeH ct>c ct>bctckhh bhcokoomch tphoa 
6<t>5, KOftTO MMB MHOro M3AKa npOHHaaeMOCT Di=0,01 H BITpeillHO 
cwipoTHBfleHHe JRir= 66 homo, h ce 3 axpaHBa c iio*bhcoko Hanpe- 
jKeHHe, otkoakoto TpHOA® YB 240, a HMeHHo E a — 250 e. 
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, PemeHHe. noHeace /?,e TBipge rwmko, 3a /?. ci>raacHo 
<popMyaa 136 H36HpaMe gojmaTa rpattima 

7? a = 5. 66=330 komo. 

3aKptraHBaMe /?„=300 KOMa. 

Ottchhoto ctnpOTHBaeHHe Bee no cimaTa npHHHHa ciraacHO 
<popMyga 138 

Rp = 3,3 /?« = 3,3 . 300 *=w 1000 homo. = 1 mzom. 


ripn «oaHa rpamwiia necTOTa / ? *=20 xu, 
Cpaad=7 2TFR P =6 &. 20. 1000 =0,000000008 56=8000 n<p. 

Koe^HqueHT'bT Ha ycmiBaHe 3a cpegHHTe hcctoth e 


X - 1 1 300 

Cp P Ri 4- R a 0,01 * 66 4- 300 




TopHaTa rpaHHwa necTora npa C,«,=50 n# e 
1 1 

2 «./?/• Ct K » ~ 6,28 . 66 000 .' 0^0000000005 300 xa t- 

MaKCHiiaaHaTa an/urryga aa BtsCywgamoTO Hanpenteiwe e 


Up - 

P ~~MCUCC — , 


DEa 


1 = 


0.01.250 


1=0,25 a. 


PetiieT-bqHOTO npegHanpeaceHHe E p = — — _ 0,01.250 __ 

- - 1,25 a. 7 \ 2 '. 

Mbkchmmhoto H3xofl«mo HanpeKCHHe 3a cpegHHTe necTOTH e • 


Ua~=Kc P ^=82.0,25=20,5 a. 

Ot noayneHHTe pe3y;iTaTH b ijocaegHHTe gee saga wi ce 
BHxega, ae TpHog-bT 6<P5 Tpa6Ba ga Oige ynoTpefien npH Bxojra mit 
HanpeaceHHH, no-Magna ot 0,25 a; TpHogiT yB240 npH rtiCHBa 
MajiKH HanpexceHHH He e qegeci»o6pa3Ho ga ce ynOTpefisBa nop ag g 
Maa^cHH iiy Koe^muHeHT Ha yowBaHe (caiio 19 egHHHmi).. wk 
npoTHB, npH roaeiiH Bioganw Hanpexemia (go 1*7 a) <ro3* Tpaog 
TpaoBa ga 6i>ge npegnoneTCH npeg TpHoga 64>5. 

188. KaKBH H3MeH6HHH TpaCBa ga ce HanpaBHT b npegycmiBa- 
TejraTe ot saganH 185 h 187, aico TpHognre ce. saaeHHT c nea- 

•roga 6>K7, KOflTO hms 7?/=l irKMf, > =^=1200 a 

=0,001 2f, * 

8 
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Peine Hue. CwaacHO $opaiyaa 137 n3(Siipaiie 

R a = 0,1. 1000=100 kojM. 

Orreworo cwipoTHBaewie aeica aa Ovae 

1 /? p =8 R a = 8. 100 = 800 KOMa. . 

\ ycwiBaHeTO Ha Hanpe*eHHHTa ei»c cpeMH hcctoth c-brjiacHO* 

(popMyaa 135 e /Cr^=* 5 ^«= 0 , 0012. 100000= 120. ' 

TopaaTa rpamwHa HedTOTa cwviacHo <popMyjia 143 e 

2KRaC»Kt~ 6,28 '100 000 . 0,00000000005 ^ 000 Xtf. 

Ako TOBapHOTO c'wipoTHBjieHHe ce yBernwH Ha /?„= 300 homo,, ' 
ropHHTa rpaHHMHa qecTOTa me ee iiohhhch 3 m>TH, a hhchho- 
F e — 320W = 10 6 66 1 CraBa hcho, ae itwiBMpTo TOBapwo ct>- 

npoTH BjieHHe e npHHHHa 3a cTeaunaite Ha qecTOTHHH oCxBaT. 

3a onpeaeflHHe Ha MaKCHMwnuTa B-b36yAHTe;iHa aiuuiHTyfl* » 

Ha npeflHaapeaceHHeTO bt»b (popuyAH 144 h 145 TpafiBa Aa ce- 
Bsene HanpeaceHHeTo E p , Ha eKpaHMpamaTa pemeTKa h npoi^HHae- 
MOCTTfl D\ Ha cT>maTa pcniCTKa no othohichhc \ Ha irbpMTa. M3- % 

bcctho e, Ht np« neHTO^a bmpckh HHmwKHara uy npoHiujaeMocT 

D = J == _J_ pem^n>HHaTa ny xapaKTepwcTHKa hmb ahbo paano- 

|x 1200 

AOHceHHe. flpHHHHaTa sa TOBa e cpaBHHTeJiHO rcwiaiiaTa npommae- 
moct D,. B jafleHHH cayqaft Di=0,06, a Hanpe*eHHeTO £>,=100 a.. 

,t D-,Epi t 0,06.100 | i) . 

CnejaoBaremio fJ PMaKC =—^ — —1= — j- 1_/ *• 

iD,£p. 0,06. 100 _ o. 
PeuierbHHOTonpeAHanpeweHHe£>=— — 5— =— - — 5 ■ 

MaKCHuanHOTO bhoaho npOMeHAHBO Hanpeacemie 3a cpeAHHTe- 
qeCTOTH 

Ua^Kcp Up MaKC = 120.2 =240 a. 

189. JJpoceaeH npeAycHABaTeji (pHC. 74) e w3in»/iHeH ct>c- 

C-bBeTCKHH TpHOA 6C5, KOftTO H»ia npOHHUaeMOCT Q = 0,05. Koako- 

roAflM e Koe(|)ntiHeHT'bT Ha ycwiBaHe 3a cpeAHHte hcctoth. r 
P e ui e h h e. GbraacHO (popMyaa 1 39 

^p~D = 0^& =20 ' 

' l % * 

190. Kan we ce h3 U6 hh ycHABaHero Ha npeAycwiBaTew! c- 
TpnoAa 6C5 OT ppeAUiecTByBawaTa 3aiwwa, ano a-bpxy Apocena, 

' 143. 
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' <e HaMOTae BTopatma HaMOTKa, kohto hmh tph ntra noBeqe aa* 

BHBKH B CpaBHCHHC C ITbpBHHHaTa ? 

PemeHae. Caca HaMOTaBaHe Ha BTopHwaTa HaMOTKa Apo- 
-ceAHHHT TpaHC(J)opMaTop ce rtpeo6pa3yBa b TpaHctJjopMaTopeH 
.(cxeMaia Ha pac. 75). 3a nocAeAHHH e b CHAa (JjopMyAa 140. 

Kcp^.<l=^ «=* ^=20.3=60. 

191. Ra ce onpeAeAH MaKCHMaAHOTO BT>36y»CAamo Hanpeace- 
HHe Up MaKC aa TpHOAHHTe npeAycHABaTeAH c Aaurna 6Cf> ot 3 a- 
Aaw 189 h 190, aao Hanpeate^HeTO jia aHOAHHa tokoh 3 toihhk e 
-E a =250 e. Ra ce onpeAeAH a cbOTBeTHOTO npeAHanpeaceHae E p . 

192. Tphoat>t YB240 e ynoTpedeH b HHCKoaecToreH RC- 
ycHABaTeA. Koako toahmo tph6b 3 Aa 6i>Ae k3toahoto cbiipoTHB- 
A&HHe R k (bhhc cxeMaTa aa pac. 73), 3a Aa ce npAyaa b Hero 
npeAHanpeaceHHe E P =—1 e, aao 3 hoahh9t tok npa AHnca Ha 
fit36yHCAaHe .(U p ~= 0) e Ioa = 3,5 MaT Ra ce onpeAeAH h icana- . 
UHTerbT Ha k3toahhh KOHAeHaaTop C K . 

PemeHHe. rioHeace npeAHanpexceHaeTO E p =I ao .R K , roAeMa- 
Hai;a Ha R K me 6iAe 

* * Bp 1 

• Rk Jqq = 286, 3aKp*brAeH0 : 300 omcl . 

KaTOAHHHT 6 aok He ce H3HHCAHBa< a ce B3eua thiiob eAeic- 
TpoAHTeH K0HAeH3aT0p c KanaimTeT C=10...50 mk<£, 

193. B paAHonpHeMHHKa „Peny6AHKa“ 3a ycHABaHe* Ha hhcko- 
necTOTHO HanpeaceHHe e yifoTpe6eHa TpHOAuata aacT Ha AantnaTa 
EBC3. Ra ce hshhcah Koe^HimeHrbT Ha ycHABaHe k eo , aico 
D= 0,033,-/?/= 15 KOMa h R a = 50 homo. 

194. KaKiB me 6-bAe e<})eKTC»T, ano b cxeMaTa Ha phc. 73 ce* 
mpeicbCHe pemeTT>HHOTO OTTeHHO c-bnpoTHBAeHHe 7? p ? 

Otto b op. npa roAeMa bxoahiuh aMnAHTyAH e bt>smo*ho 
pemeTKaTa Ha BTopaTa AaMna Aa ce HaeAeKTpasapa noACfKHTeAHO. 
BcAeACTBHe Ha TOBa pemeTKaTa me npaTerAa eAeKTpoHH, kohto 
me ce HaTpynaT Ha AecHaa eAeKTpOA Ha KOHAeH3aTopa C paad — 

BTopaTa AaMn» me ce sanyuia. 

b) KpaftHO crbnaAo 

Ochobhoto npeAHa3HaHeHae Ha KpafiHOTo crwiaAO (pHc. 76) e 
jia OTAafAe npoMeHAHBOTOKOBa MoiimocT Ha BacoKoroBopaTeAH 

P t .H=YiL.R'.H. (146) 
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B TaSH 4 >opMyfla e tokt»t, koAto npoTHna npea TpenTH- 
maTa 6o6HHKa Ha . BHCOKoroBopHTejia, a R aJ e hcAhoto ounnecico 
cbnpoTHMCHHe. Ako ce npeHeGperHaT ua;iKHTe aaryCn b hsxoa- 



hhh TpaHc<J)opMaTop, MowHocrra P,., ce paBHHBa Ha npoH3Beae- 
HaTa b KpafiuaTa jiaMna moiuhoct P_ 

P'*=P^=\ll~Ra, (>146 a) 


KTjfleTO Ra e OnTHHa/IHOTO (Hafi-A06p0T0) aHOAHO TOBapHO , cbnpo- 
THBAeHHe, a / a _ — aMnAHTyAaTa Ha npoMeknHBaTa c-bcrapHa Ha 
aHOAHHH TOR. 

noHeace tokit I a ~ nporaqa npes fti>pBHqHaTa HaMoraa ua H3- 
xoahhh TpaHC$opMaTop, HMaiua w 1 H3bhbkh, a tokt>t I,.t — npes 
BTOpHMHaTa HaMOTKa C W 2 HaBHBKH, OTHOOieHHeTO HeXCAy ABai-a 
TOKa e oCpaTHO npOJIOpHHOHaflHO Ha CbOTBCTHHH 6poft HaBHBKH 


/a^._ Wj 
Ie.z ~V>! ‘ 


(147) 


Kaio ce HMa npeABHA paBeHCTBOTO Ha mouihocthtc h P_ 
h ypaBHeHHe 147, hco6xoahmoto npeBOAHO OTHOiueHHe ^ Ha H3- 
xoahhh TpaHC<j)opMaTop e 


Wl = \l Ra ; 

XU a \ P.a.2 ' 


(T 48 > 


OnTHMaAHOTO TOBapHO C^npOTHBAeHHe Ra Ha KpaeH TpHOA 
(pHC. 76 ) e ; , • 


RaM 2 + 3)R„ , ( 149 ) 

*s 


10 3aAaqH no paAHOTexiraica 
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a CblUOTO OpOMCHJIHBOTOKOBO CMIpOTHBACHHe 3a KpaftHHH IteHTOA 

(pnc. 77) npH ntpBO npH&mxceHHe ce paBHHBa Ha npa botokoboto 
My cbnpOTHMeHHe 

C50) 

1b nocjieAHaTa (J)opMy;ia U a o e cpeanaia ctoAhoct Ha aHOA- 
hoto HanpexceHHe; nopaAH HeaHa^HTe/iHOTO npaBOTOKOBO haaeHHe 


• Phc. 77. 

r ■ ' } 

Ha HanpexeHHe b ntppHHHaTa HaMOTKa Ha Tp«HC<|K)pMaTopa Ha- 
npeaceHHeTo U a o np» mspBO npH6aH*eHHe ce paBHHBa Ha noaioc- 
hoto HanpenceHHe Ha bhoahhh tokohstohrhk Us- Tokit I a o e 
CTofiHOCTra Ha aHpAHHH tok npH arnica Ha B , b36yHCAaHe (U p ~— 0 ). 


r 

Pnc. 78 

3a as ce nocTHrae no-ronsiMa lecTOTHa -paBHOMepHOCT Ha H3- 
zoA»maTa moiuhoct P ~ h 3a Aa ce noHH*aT . HejiHHefiHHTe ra- 
KpHBHBaHHH, TBtpAC lecTO b KpaftHHTe CTMaiia ce ycrpoftBa 
o t p h u aTcatia ofipaTHa BpT> 3 ica no HanpemeHHe (pnc. 78) 
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hah no tok (pHC. 79). CTenenTa na OTpmjaTejiHaTa ofipama ' 

BptSKa ce HspaaaBa c Kpe<J)HUHeHTa {S, koRto npeACTaBAHBa ot- 
HomeHHe ueacay noaaaeHOTo ot aHOAHaTa b peuierbHHaTa Be* 
para HanpexceHHe U 0 « h bhoahoto npOMemiHBO HanpeaceHHe U a ~ : 

(ISO 



- Phc." 79 


npH OTpHuaTejmaTa Bpi>3Ka no Hanpeacemie (pnc. 78) 

^ = R^+R„’ ( 152 ^ 

a npn OTpHuaTeAHaTa odparaa Bpi>3Ka no tok 

P=^.' 053) 

IlopaAM B-bBeAeHaTa OTpnuaTeAHa o6paT»a Bpi>3Ka Koe<J>HitH- 
eHTTjT Ha ycHJiBaae Ha KpaftHOTO cn>naao ceHauaAHBa 1+ ji K ni>TH :: 

wm- ( 154 > 

3aAA4H 

195. B KpaftHOTO crbnaao Ha eAHH npneMHHK , e ynoTpefieH 
TpHOAtT AD 101. B TaS^HUHTe-xapaKTepncTHKH e noKaaaqa npo- 
MeiuniBOTOKOBa mOiahoct P~=l,7 em, kohto ce noayMaBa npn 
, onTHMaAHO TOBapHO c'bnpOTHBaeHHe # a =5000 omou Ra ce onpe* 

ACAH npeBOAHOTO OTHOUlCHHe Ha H3XOAHHH TpaHC(J)OpMaTOp, aKO 
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c'bnpoTHBrieHHeTo Ha BHcdKoroBopwreAfl 7?«.j=4 omu. J\a ce onpe- 
ae^HT npoMeHJiHBHTe HanpeHceHHH h npoueHJiHBHTC tqkobc b ^BeTe 

TpaHC4>OpMaropHH H3MOTKH. 

P e m e h h e. CiraacHo (JjopMy^a 1 48 


\ 



^^-=^1250 =35,3:1. 


riojiyMeHHHT pe3yaTaT noKa3Ba, qe n'bpBHqHara HaMQTKa TpadBa 
Aa HMa 35,3 ixt>th noBeqe h3bhbkh b cpaBHCHHe c BTopnqHaTa. 
3a na 6 t>ac roAsma HHjyKTHBHOCTTa Ha n^pBuquaTa HaMOTKa, 
nocaeAHaTa tph6b 3 ia nua roAsm 6poft HaBHBKH. ripHeiiaMe 
Wi=3000 HaBHBKH. CaeAOBaTeAHO . 

w, 3000 oe 

35j =85 HaBHBKH. 

< 

Bi> 3 ocHOBa Ha (JiopMyaa 146 a aMiuiHTyAaTa na npoMeHAHSHH 
tok b n’bpBHqHara HaMOTKa Ha TpaHC<f)opMaTopa e 

AMnaHTyAaTa Ha npOMeHAHBOTO HanpeaceHHe 

Ua~=Ia„.R a =0, 026. 5000=130 a. 

CiraacHO ypaBHeHHe 147 tokt»t b 6o6nHKaTa Ha bhcokotobo- 
pHteaa (foBa e h tok^t npe3 BTOpHqHara HaMOTKa) e 


4.=/^ 5=0, 026. 35, 3= 0, 9 fl. r . 

AMHAHTyAaTa Ha HanpeaceHHeTO bt>b BTopHHHaTa HaMOTKa 
U,.z = I e .2. Res — 0,9. 4 = 3,6 e. 

196. CbpAacHO fa 6 AHqHHTe AaHHH 3 a AasinaTa AD101 noAe 3 - 
Haia moiahoct P_= 1,7 em e noAyqeHa npn cpeAHa ctoShoct Ha 
aHOAHHa tok / a „= 40 Ma =0,04 a h cpeAHa ctoAhoct Ha bhoahoto 
H anpeaceHHe = 250 a. JXa ce hshhcaht: npabOTOKOBaTa moiu- 
hoct, AOCTaBHHa ot aHOAHHH T 0 K 0 H 3 T 0 qHtiK, saryGHaTa MOIUHOCT, 
KOe(J)HUHeHTbT Ha nOAeSKO AefiCTBHe,'MaKCHM 3 AHOTO H MHHHM 8 AHOTO 
MOMeHTHO aHOAHO HanpeweHHe, MaKCHMaAHHHT H MHHHMaAHHHT 
MOMeHTeH aHOACH TOK. ’ 

PetneHHe. CbfAacHO <J>opMyna 65 npaBOTOKOBara mohihoct e 
P- = la 0 U a ,= 0,04 . 250 = 1 0 em. > 
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OwviacHO (J)opMyjia 67 3ary6HaTa moluhoct e x 

P*a,=P= -/>_= 1 0 - 1,7 =8,3 am, 

Koe4>HaHeHT‘bT Ha no;ie3HO aeftcTBHe ctniacHo (JjopMyna 66 

•^ = fe^¥ =0 ’ 17= 170/0 * 



MaKCHMaHHOTO MOMeHTHo anoAHO HanpexeHHe (pHc. 80). e 

“w = t/ «.+M’~= 2 50+ 130 = 380 e, • 

a MHHHMaflHOTO «, = U„ t - U a „ = 250 — 1 30 = 1 30 e. 

MaKCHMa^Hma MOMeHTHa ctoAhoct na 8 hoahhh tok (pnc. 81 ) e 

, ^ a MaKc~ 4^ = 40 + 26=66 Md. 
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MHHHMajiHaTa MOMeimia ctoAhoct Ha cmutH tok 
ia mH = U-Ia„ = 40-26=U MO. 

Cp&BHHTejiHO MaaKHHT Koe4>HiweHT Ha noae3HO AeftcTBHe (17 %) 
ce a'hjokh Ha toahmoto mhhhm8aho hhoaho Hanpe*eHHe 
( Ua MBH = 120«) h He Hani>jiHO H3noasyBaHHH asoAeH tok — mhhh- 
• MaAHaTa My ctoAhoct e AOCTa roasma : 14 mo. 

197 * Ufl ce' HaMepH aMnjiHTyaaTa aa B-bsCyatAamoTO Hanpe- 
x^HHe U p ~ Ha Kpafi.HHa tphoa ot 3aAa*ia 195, aao BvrpeuiHOTO 
My CT»npoTHBAeHHe, Ri= 1400 OMa , a npoHHpaeMoerra D = 0, (2. 

P e ni e h h e. CtraaCHO ypaBHemie 130 

rr Ua - 130 

u p~~- K ~ K ' 

Koe4)HiiHeHTT>T Ha ycHABaHe CbraacHO (JjopMyaa 62 e 

rs 1 R a 1 5000_ _ c c 

A ~Z> /?« + /?a~ 0,12 6400 

1 30 

CaeAOBaTeaHO U p ^=^=20 e. 

198 . fla ce onpeACAH roAeMHHaTa Ha KaTOAHOTO cinpOTHBae- 
HHe R k (pHc. 76) na KpaiiHOTO CTtnaao ot aaAflHH ( 195, 196 h 
197 npH /„„= 40 Md h E p =— 21 e. 

' 199 . B KpaiiHOTO CTtna/io ot 3 aAa»ia 195 TpHO^vr ADI 01 e3a- 
MeHeH c KpaiiHHH neHTOA EL13. fla ce onpeAeaaT H 3 MeHeHHjrra, 
kohto Tpafoa Aa ce HanpasaT b MOHTaaca, ai ci>mo h ctohho- 
cthtc Ha TOKOBeTe h Hanpe* eHHATa. ' 

PeuieHHe. TpHOAtT AD101 hms oTonaHTeaHO HanpeaceHHe 
4 e h OTonaHTeaeH tok 1,6 ' a , a neHTOA'BT —UomonA = 6,3 e h 
lomonA — 0,5 a . CaeAOBaTeaHO m>pBOTO H 3 MeHeHH 6 me ce ct.ctoh b 
noBHinaBaHe 6 poa Ha HaBHBKHTe . Ha OTonanTeaHaTa HaMOTKa Ha 
CHAOBHH TpaHc 4 )OpMaTOp H , HaM 3 AHBaHe AHaMeTbpa Ha A06aBTbH- 
HHH npOBOAHHK ctraacHO Ta 6 aHUH 1 H 2 (BHHC CTp. 55 ). Ot Ta 6 - 
AHUHTe-xapaKTepHCTHKH ce BH»Aa, ne neHTOAtT EL13 ce Hy*Aae 
ot HanpeaceHMe V' a = 250 e npn cpeAHa cto&hoct Ha aHOAHHH tok 
/ ao = 20 Ma ; To§apHOTO My cbnpoTHBaeHHe e^ /?„= 12,5 homo. Ta- 
KaBa CTOHHOCT ce noayMaBa h ho (JwpMyaa 150 

R a = ^ = |“. = 12500 omcl= 12,5 komcl. 

la 0 , 
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rioHexce R a j«a neu^OAa e ho-tojjhmo ot R a Ha TpHOAa, npe- 

boadoto oTHouicHHe — cbraacHo fJropMyjia 148 Tpafifca a a ce 
®2 

yBtiwm: 




flpH ze/j=6000 6pojtT Aa btophhhhtc h3bhbkh me 6i>Ae 

6000 


W 9 — 


56 


56 


107. 


B jmmiiobhh cnpaBoqHHK e AaAeHa npoMeHJiHBOTOKOBaTa moia- 
hoct Ha neHTOAa P ~= 2 am. AMiuiHTyAaTa Ha npoMeHJiHBaTa 
CbCTaBHa na 3 hoahhh tok cbraacHO <J)opMy;ia 146 a e 


I a ~—\J Ra \j j2 500 a 18 Ma. 


Hanpe*eHneTO U a ~ = I a ~ . /? a = 0,01 8 . 12500 = 225 a. 

Tokt>t npe3 6o6nHKaTa Ha BHCOKoroBopHTejiH ctiviacHO <J)op- 
jiyna 147 e . 

/ a ~=56 . 0,018 = 1 a, 

w, 

a HanpeaceHHeTO b ctmaTa U».z—l». t . R e .t= 1.4=4 a; 

MaKCHMa^HOTO HanpeaceHHe Ua MaKC =Ua 0 + Ua =250 + 225= 

= 475 a; , 

MHHHMajiHOTO HanpexceHHe Ua MaH = U ail —U a ^= 250—225 =25 a; 
iia kc hmb jihhht apoAeH TOK ia MaKC = /flo + /a~ = 20 + 1 8 = 38 Ma; 
itHHHMa^HHHT aHOAen TOK ia MaH — la„ — /«^ = 20 — 18 = 2 Ma; 
npaBOTOKOBaTa moiahoct P-=U a „ . /a„= 250 . 0,02 = 5 em; 
3ary6HaTa moajhoct P 3a z** P= — P ~+ 5 — 2=3 am. 

KoetpHAHeHTbT Ha noaeSHO AeAcTbae *j=p^==-jp==0,4=40%. 

To 3H Koe<J)HHHeHT e no-rojiHM ot k. n. A- Ha tphoahhh ycHH- 
BaTea (17%), 3auj0T0 npa neHTOAa m hhhm hjihoto aHOAHO Hanpe- 
xceHHe e mhoto Ma^iKO : 25 a, KdeTO npeACTaBjiHBa caMO 10% ot 
H anpeHceHHeTO Ha 3 hoahhh tokoh3tohhhk L/<5=£/ ao =250 a. npH 
tphoahhh ycH^BaTefl « OjtUH =120 a e ^mhoto toahmo — to npeA- 
craBJiHBa noHTH 50% ot HanpexceHneTO Ha T0K0H3T0HHHKa. 

200. 3amo npH TpHOAHaTa Kpataa xaMna mhhhm3/ihoto 
aHOAHO HanpeMteHHe Ua MaH e toahmo, a npH neHTOAHaTa He3ifa- 

HHTCAHO ? 
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OTroBop. np« nenrofla hhoahhtc xapaKTepncTHKH aa otph- 
uaTejiHH peuieT'bHHH HanpeweHHH hmbt RsniKHaia (JwpMa c 
MHoro CTp-bMeH Haqa^eH yqacnbK (TaicaBa <J>opMa hmh h HyAeBaTa 
xapaKTe pHCTHKa — 3a E p =0). ripn TpHOfla cniuHTe xapaKTepn- 
cthkh ca baat>6h8TI| Hapope. IloHewe npn KpaflHaxa AaMria 
, , npn MaKCHMa^HO B - b36y*AaHe-aHOAHHHT tok ce pa3TpenTHBa Mewuy 

i'MaKc’ ctoTBeTci-ByBamo Ha E p =0 h i„ MaH =0, 3aTOBa H3m>KHa- i 
nz-Tdi H CTp'bMHa Hy^eBa aHOAHa xapaKTepHCTHKa OMN Ha pwc. 82 , 6 
Aonycxa mhoto hhcko HanpeweHHe Ua MaH , a BAAiCHaTara h no- 
Aerata xapaKTepHCTHKa Ha tpHOAa Ha pnc. 82, a ofiycAaBH cpaBHH- 



xeAHO bhcoko HanpeweHHe Ua MaH . Bhcoko oct3Tt>hho (mhhhhbaho) 
aHOAHO HanpeweHHe 03HaqaBa, qe roAHMa qacT ot HanpewgHHeTO 
Ha TOKOH3toqHHKa He ce pasTpennwa; 3aTOBa h npoMemiHBOTO * 
KOBaTa moiuhoct npeACTaBABBa MaAtK aha ot o6iuaTa npaBOTo- 
KOBa moiuhoct Ha TOKOH3ToqHHKa (M3A"bK k. n. a. npn TpHOAa). 

201. ila ce onpeueAH hco6xoahmoto BH36ywAaiuo HanpeweHHe 
(Jp~ 3a neHTOAHHH ycHABaTeA ot npeAinecTByBamaTa 3auaqa np« 
Ri = 60 KUMa h D=0,003. 1 

P e m e h h e. Koe<f>HUHeHT vr Ha ycHABaHe Ha AannaTa e 
K _ l Ra l 12,5 

A D Ri+Ra 0,003 72,5 _OD >°- 

BH36ywAaiuoTo HanpeweHHe Up^=^~- = 7 ^ =3,9 e. 

ToBa HanpeweHHe e mhoto no-MaAKO ot Bfc36y wAauioTo Ha- 
npeweHHe Ha TpHOAHHH ycHABaTeA OT 3aAaqa 197. IlpHqHHaTa e 
TOAeMHHT y CHABaTeAe h Koe<J)HUHeHT Ha neHTOAa. 
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202. Aa ce onpeaeAH k3toahoto cinpoTHB^eHHe R K Ha Kpaft- 
hhh neHTOA ot 3a^aqa 199 iipH I a ,=20 Ma h E p — 7,5 e. ' 

203. B neHTOflHHH ycHABaTeA ot saAaqtt 200 h 201 e ycTpoe- 
Ha oTpHuaTejma oOpaTHa Bpi>3Ka no nanpeaceHHe cnopeA cxeMaTa 
aa pac. " 78 * ObnpotHBJieHHeTO R t =10 KOMa, /? a =90 homo, a Ka- 
nauHTCT'bT C e AocrartHHO toahm h KanatuiTHBHOTO My cwipo- 
THBJiCHHe e hhiuohcho h Moxce a> ce. npeHeOperne. 5e3 OTpHua- 
TeaHaTa oCpaTaa Bpt3Ka KoetJ)HuneHTT>T Ha ycHABaHe, k3kto ce 
BHXAa ot 3axaqa 201, e K cp =56,8. Aa ce onpeaeAH omHar 
Koe<J)HUHeHT npn hhahwhoct Ha oSparaa Bpi>3Ka. 

' PemeHHe. CirAacHO <J>opMyna 152 KoeijMmHeHrbTHa o6paT- 
HaTa BpT>3Ka e 

i? l +/? a == io+9O ==0,1 = 100 / 0, 

Koe(jMmHeHTT»T Kcp 3a cpeAHHTe qecTOTH npn HaAHqHa oCpaTHa 
Bp'bSKff cbrjiacHO 4>opuyaa 154 


Ko,. 


hep 


56,8 


e P - 1+9 Kcp 1 + 0 , 1 . 56 , 8 ' 


-8,5. 


204 . MecTOTHaTa xapaKTepHCTHKa Ha ycHABaTeAH ot 3 aAaqa> 
201 e AaAeHa Ha pac. 83 c KpHBaTa a. Ot Hen ce BHHCAa, qe 
ycHABaHeto Ha HanpeHceHHsrra c rpaHHqHHTe qecTOTH F H h F e npeA- 




1 56 , 0 - 






Phc. 83 ' 

cTaBAHBa 75 % ot ycHABaHero aa cpeAHHTe qecTOTH Kcp = 56,8, CHpe<® 
K, p . n = 56,8 . 0,75 »=42,6. Aa ce onpeAeAH HepaBHOMepHOCTTa Ha 
ycHABaHeTO caca B-bBexcAaHeTO Ha OTpHnareAHaTa oCparaa Bp-b3Ka^ 
PemeHHe. npH HaAHqHoerra aa OTpHuaTeAiia oOpaxHa Bpi>3- 
Ka KOe4>HIlHeHT'bT Ha yCHABBHe 38 rpaHHHHHTe qecTOTH CtrAaCHO- 
<J)opnyAa 154 e 
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/ 

i is _ _ 42,6 . Q 

- Ao -* v 1 + 0 Kzp.t 1+0,1 . 42,6 ~ 0, 

npH OTpHQaTe^Ha oOpaTHa Bpi>3Ka HepaBHOMepHocrra cirnac- 

wo (JwpMyna 131 e 

Af— ^^=^=0, 94 = 9 4o/o. ' 

MKo.e.cp o,0 

H3Boai>T ot noayqeHHTe qHcaeHH pe3yaT3TH e, <re cpaBHHTeaHO 
po^HMaTa HepaBHOMephocT Ha ycHaBaTeaa (75«/ 0 ) OnaroaapeHHe 
Ha OTpniiaTeaHaTa ofiparaa Bp%3ka ce HaMaan — koc(J)huh 6 ht 1 )T 
M nopacHa Ha croftHocT 0,94 (bhik KpHBaTa 6 Ha pac. 83). 

205. ce onpeaeaw roneMknaTa Ha CT>npoTHBaeHHeTo R 0 . a b 
cxeMaTa Ha pnc. 79, kohto aa ce npnao*H no , othouichhc Ha 
KpaflHOTO CT-bna/io ot aaaaqa 195 npH /? a =5000 OMa h npn 
£=0,2. 

206. Kan-bB tok me ce HSMepH b aHoaHaTa BepHra Ha'TpHoa- 
hhh ycHXBaie;i Ha pnc. 76, koAto hmb a&hhh, nocoqeHH b aaaaqn 
195 h 196, a hmchho / a „=40 Ma h I a „= 26 Ma? ynoTpeSsraa ce 
MHjiHaMnepMep 3a npoMeHaHB tok (3a cnpaBKa bhjk 3aaaqa 90.) 

207. 3amo AHHaMHqHHHT BHCOKoroBopHTea He TpnOBa aa ce 
bkaiomh anpeKTHO b aHoaHaTa BepHra Ha KpaftuaTa aaMha, a pa- 
aHOcaymaaKHTe MoraT aa ce BKaioqaT h 6e3 nocpeacTBOTO Ha 
H3XOaHHH TpaHC(J)OpMaTOp ? 

208. Kan Moace aa ce KOHCTHTHpa, He KpafinaTa aaMna pa6oTH 
c HeaHHeflHH H3KpHBHBaHHH, axo ce ynoTpe6H caMO MHJinaMnepMep 
3a nocTOHHeH tok? 

OTrOBop. HeaHHeflHHTe H3KpHBHBaHHH ce aT»aacaT Ha KpH- 
BHHaTa Ha akHaMHHHaTa aaMnoBa xapaKTepHCTHKa. IlpH TaxaBa 
xapaKTepucTHKa BKjnoneHHHT b aHoaHaTa Bepura npaBOTOKOB mh- 
^HaMnepMep npH arnica Ha Bi>36y»;naHe (U p ~— 0 ) noKa3Ba tok 
J ao > a npH HajiHHHOCT U p ~ CbinHHT n3MepHTejieH ypea ce 3aaeft- 
CTByBa ot npaBOTOKOBaTa cbCTaBHa /„_ Ha nyncHpamHH aHoaeH 
, TOK. n P H H3JIHHHOCT Ha HeaHHefiHH H3KpHBHB3HHH TOKT>T I a= He 

e paBeH Ha I ao . Ako o6ane anHaMHHHaTa xapaKxepncTHKa b pa- 
6 othhh ch yqacTT>K e npaBa jihhhh (phc. 84), aaMnaTa pa6oTH 
6e3 HeaHHefiHH nonpHBHBaHHH — b T 03H cayqaii tokt»t l a _ *=/ ao (CTpea- 
KaTa Ha' H3MepB3TeaHHH npaBOTOKOB ypea me noKa3Ba Bee eaHO 
h ci>mo aejieHHe He3aBHCHMo ot TOBa HMa hbh hbm 3 noaa- 
aeHO npoMeH^HBo HanpexceHHe bt>b Bxoaa Ha aaMnaTa). 
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I'l’bJieH CHHXpOHH3'bM (iTbJIHO CT>OTBeTCTBHe) B HaCrpoflKaTa Ha 
xeTepoAHHHHH h BxoflHHH Kpi>r Moxce 4a ce nocTHrae caMO 3a 
TpH MeCTOTH B OCXBaTa. 3a BCHHKH OCTaHajIH HeCTOTH BX04HHHT 



Phc. 85 


Kp-br H KptrbT Ha bhcoko'kctothhh ycHOTaTea ca 40 H3BtcTH» 
CTeneH pascrpoeHH no OTHoineHHe Ha qecTOTaTa H a bxo 4 huihh 
curaan f e . mHHCJieHHeTO Ha e46MCHTHTe Ha xcTep 04 HHHHH Kp>n 
_ j. r e noconeHo b C4e4Bai«HTe 3a4aHn: 

if fJr ' r HI - 1 L 3a4aq» 

fe 7 JZC ‘ 

i— I \ I / 209- E 4 hhhht pt no 4 o 6 xBa- 

/ ' / THre Ha juoGhtcjickh paaHonpH- 

• / eMHHK Hua Hafl-HHoca necTOTa 

Phc. 86 V /mbh— 3,5 MZXU, H Haii-BHCOKa 

Jmbkc = 7,5 MZXU,; Me*4HHHaTa He- 

ueaTHTeY^C ejie “ e ^ THTe Ha M °4HHH 

mchthtc l x , c, c mp h C ntjt ua xeTepo4HHHHH kpir. •’ ^ 

Main 6 Ce K0f WH3aT0 P H c M3KCH- 

C««*e=140 n$. rioHexce napaaeaHO Ha B-bpro- 

T e “ “ pa3HH “ 0H ^HH « napa- 

3HTHH KanaUHTCTH C cx > OfiyCflOBCHH OT CXeMaTa, MaKCH MajlHHHT 

HecTOTHD onpeflenam KanauHTer e C_ + C„. 
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mrreT c-bOTBeTCTByBa Haft-HHCicaTa necTOTa Ha o6»aTa /* a «= 

= 3,5 MZXU,. ripH HaiTMHO OTBOpBH BipTHIU Ct KOHfleH3aTOp MH- 
HHMaflHHHT ^Kan^iHTeT Ha bxqahhh kpbr e paBeH Ha Cm . Ha 
to3h KanamfTeT ctOTBeTCTByBa Hafl-BHCOKaTa neoTOTa f M a*c ~ 

7,5 mzxu,. C/biviacHO (JwpuyaaTa Ha Tomcoh (4»opMyaa 1) KBaapa- 
THTe ot flBeTe xpaftHH hcctoth ce OTHacHT o6paTHO nponopuHO- 
Ha/nio kt>m o6ycflaBflmHTe th KanaijHTeTH 

7,5 s f. matte C matt e -\-Cx 140+Cjc ^ 

W~~f* Cx Cx 

J MaH 

Ot nocjreflHHH H3pa3 HaMHpaMe, ne C«=38,8 tup. 

CfleflOBaTe^HO Ha Hafi-HHCKaTa aecTOTa f MUH —8,5MZXu, ct>ot- 
BGTCTBy B3 KplxTOB KanaUHTGT C—Cnpm + C CJ c=140 + 38,8 — 

- 178,8 n0. 

CT>rJiacHO 4>opMyjiaTa Ha Tomcoh HHaykraBHoerra Ha bxoahhh 
K pir ' . 

L= n vi 1 r = 6,28* . 3 500 000 2 . 0,0000000000788 = 1 1 > 7 MKXH - » 

\*nr J moh ° mohc 

noHewe o 6 xBarbT 3,5 — 7,5 mzxu, e ijs ofi-aacTTa Ha icbCHTe 
BU 1 HH, KpT>rOBHT 6 606 HHH HM3T co(5ctb£H KanamvreT, koAto 

ce npeHe 6 perBa. OieaoBaTeJiHo b cxeMaTa Ha xeTepoAHHHHH Kpir 
Ha pwc. 86 Tpafoa aa 6 bAaT onpeaeJicHH KanaitHTewre C CU a , 

C mp h HHayKTHBHoerra L x (KanauHTeT-bT C hm« cT»maTa ctoRhoct 
kaKTO B1»B BXOAHHH Kpi>r — H 3 MCHH Ce OT Cmuh = 38,8 tl($) AO 
C MaKC = 178,8 ti(p\ 

KanauHTeTbT Ccj^ . ce onpeAe^a c <J)opMyAaTa 

, ~ ( 156 ) 

JB KOHTO / 0 e HHK8KBa HeCTOTa OT OdXBaTa, a C„ e CbOTBeTHHHT 
kanaQHTeT Ha bxoahhh Kp-br. Heica HanpHMep npneMeM, ae / 0 = 

=f MaH =3,5 MZXti ; CbOTBeTHHHT KanauHTet e C MaKC = 178,8 ntp, 

CAeAOBaTeAHO ypaBHeHHeTO 156 me nOAyiH KOHKpeTHaTa 

CTOfiHOCT 

. C CM ,= 178,8 . 3,52 (i-i-) = 2l90(4—] r ) • 

BeAHHHHaTa P ce onpeAeaa c <J>op»*yAaTa 

. 057) 

157 
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' 

KtfleTO BCJlHMHHHTe d li C a 38BHCJIT OT HCCTOTHTe HA TO'IHGTO 

ctr^acyBaHe f x , / a » f s (pnc. 87) h ot MexcUHHHaTa qecTOTa f M . 
HecTOTaTa A e cpeaHt apHTMeiunua Meway KpaftHHTe o 6 xb 3 thh 
necTOTH f muh h f MBKC : 


+ * 



Phc. 87 

fi = f«„ H +f M a K c = M+Zj = 5>5M2xii (158) 

HecTOTaTa / 2 otctoh Ha qecTOTHO otctohhhc ~ (/,„», — f MaH ) 
n °A fu A HecTOTafa fa ce HaMHpa Ha ci>moTO ^cctotho pa3- 

cTOHHHe Haa : 

^2 = /i ^ (/ mokc /muh) — 5,5 0 , 43 . 4 = 3,78 hzxv,\ ( 159 ) 

^3~fi H {/mokc futtn) = 5 , 54 * 0 , 43 . 4 = 7,22 mzxi (. ( 160 ) 

BeaHHHHHTe a, b*, c s h d ce onpe^ejiaT c-lc caeaHHTe ypaB- 
HeHHH 

a =/%+ /a + /s= 5,5 + 3,78 +7,22=1 6,5 (161) 

^ =/i/a +/i /»+4/» = 5,5 . 3,7 8 + 5,5 . 7,22 + 3,78 . 7,2%= 87 ; (162) 
c 3 =/ 1 ./ 2 ./ 3 = 5, 5. 3,78.7,22= 147,6; (163) 

d=a + 2f M =16,5 + 2. 0,465 =17, 43. \ (164) 

Bt> 3 ocHOBa Ha ypaBHeHHe 157 BejiH , utH8TA 
/2 = 8^- ± 17^ =i : 470 


158 
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iu (JjopMyna 156 ce onpeAeaa c ^opuyaa 

flP+fid. 


n*= 


m* 


(165> 


B KOHTO / 

mi==ad + f M -P + P= 16 , 5 . 17,43 + 0,4652 _ 87 + 1470 = 1670 . 

0.465 2 . 1470+ 147.6 . 17,43 _ , # 

CneflOBaTeaHO n*= 1670 N • . 

Haiepaft onpeAeaaMe cToAHOCTTa Ha C„,a (naAHHra) 4>op~ 
Myaa 156: , 

KanaiiHTerbT Ha TpHMepa ce onpeAeaa c ^opMyjiaia 

C 0 ^_2190_ j 5 nd) 

Cmp--p 1470 1,0 r 

KanauHTeT Tpa6Ba aa ce npH6aBH h MOHTaiKHHHT 
aanauHTet C „= 38.8 «*, « *a ce noay™ Kanaua- 

.*** “ “ 3,,Hcra “ c? 
(Jtopuyaa-ra _ , c ^ + c m (,66) 

Lx- L m 2 CniA 

B KOHKpeTHHH cjiyaaA , 

< “ x “- 

noayeeHHHT SjSSSSTS “ao^a 

SaTStaa aawwMmepaocT a. acaaaa cy 

nepxeTepoAHHHH paAHOnpueMHHUH. 

210 no ueTOAa, noconeH b aaAaaa 209, Aa ce onpeAe^r 
eae«Si£e aa HBata K(n,ra («0MHa * cynep ' 

xeiepoAHHa 3a cpe AHOBtaHOBWH 0 P 

fJaH=0,S mzxh, /„„«== 1,5 mzxh, 7^=465 kxi^ 
cTsTroflHM^cdOcTBeH KapauHTex, xoft He MO*e Aa 6^ npeae 
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1 " f r™; 



«ep, iwpajiejieH kim B-bptHmHH ce KOHfleHsaxop, eflCMeimixe 
*'"»•*> C £ h A* ce onpeae^HT c 4>opMy.raxe F 


Ckj — 


_ c./o 


n 2 


^ ^o/o 
W= TsZtfT’' 




' Cet/A 


(167) 

(168) 
(169) 


'«* CcttA + Cl ‘ 

TB 3H e ‘^P H H3l,HC;,eHHeTO ‘lecTOTHTe T 0 a 6 Ba ia ce 

{Mvai) ’ «JF T, '£££. 

-xeTepOAHRBH Kpiroe^ 3 np* B t pe* T H ^ *c a^V« ,5 fly H * H h31hcjichhc Ha 
Karo nii BipTsmHa ce KOHueimTnn \*Jl yft HM * na P Mea *« ffanauHTCTH 
« aaflaaa npe^eSo^S ITr ™ Kpi>r0BaTa **«»**, «aro 
npn HajnwHocT Ha P cmuhtc am "anauHTeTa c ’ 7r cayHafl 

CToflHocTTa ■ Ha Cmp • E^eweHTHTr H . t *tI!L 5' ,b/ ’.. H n P ejIM P HT eflHo ce saaaBa 
IHH cjiyqafl ce HaiHcaaBBT no cnenHajHu ep A^ HB,,H Kpi,r npH TpeTHa H WTBip- 
<M5e« Ha HacToamHH cCopmuc Hr^noKasaHH!^™’ K0HT0 nopaflH orpaHHnemia 

<T>c 2 ll^^r A ! l I^^K COKOHtCroTtto ftan P e ««HHe ox 3aaaqa 157 

nnunKnao 8,55 mb nocTT>iiBa Ha CHrHa^naTa oemeTKa h a 

npeoSpasyBaxejiHaxa flaMna ECH21 , kohxo H^qS i 

npeo 6 pasy BaHe S„ p — 0,75 . MewflHHHOHecTOTHHHX <J)h^tt>p b 

ZTJll'Zr M C,bUlaTa mun * ce CT»CXOH ox flBH CBID38HH 

i /?=24 K ™tlZ tTC=220n *’ HHflyKTHBHOCT£ = 533 MkZ 
R 4 OMa , Koe^mmeHxiT Ha BaaHMOHHflyKXHBHocx Meatfly 

'360 
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torbroMTe Af«8,3 mkxh. Me**HHMTa aecTOt* /.=*465 khx.JX* 
ce onpeaemi hsioahiuoto HanpeHceHHe c Mexcxmuu aecTOTa (*#- 
npexeHH«TO b KpamuaT* aa btophh apir). 



P e m e h h e. TtpceHOTO H3xon«wo HanpaaceMHe Uttax B*bB 
BTopHsi Kptr Ha npeo6pa3yBjaTeflHOTO crwiaao ce paBHraa aa 
npoH3BeneHHeTO ot Bxoflflmoro chthsaho HanpeHteHHe 


t/,(=8,55 mb 

h Koe 4 »HixHeHTa Ha ycHiiBaHe Ha npeo6pa3yaaTe^ hoto crwiaao no 
MeiKAHHHa qecTOTa 

Knp = \S np .Za. (170) 


B nocneaHaTa (popMy^a Z a e pe 30 H 8 HCHHHT HMneaaHc Ha 
eaHHHB TpenTum icp-br Ha MewaHHHoqecTOTHHH ijHuirbp CJL^C^ 

Ha pHC< 89 . <J>opMyaa 170 e cxoaHa c 4 >opMyaa 109 , c kohto ce 
onpeaeaa ycHJiBaHeTO Ha pe 30 H 8 HCHHH yciuiBaTea; KoeipHitHe htvt 

L bib 4>opMyaa 176 ce AbJiacH Ha HaAOTHoerra Ha B-ropHH CHip- 
3 aH ap-br, koAto npn apHTHHHa Bp-b3Ka Meacay «ero ^Hji-bpBHH / 
np-br BHaca b nocaeaHHH 3kthbho cbnpOTHB^ie HHe A R=-^— , paB- 
HO Ha 3KTHBHOTO CbllpOTHBAe HHe Ri Ha ITbpBHH Kp"bT (/? 2 e CT>- 
npoTHBaeHHeTO Ha btophh Kpi>r). * 

11 30ft<!H DO paAMOT8XHBKl 181 
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/ 

mr ?J a *° pMyJia 26 ce BHiK * a > «ie BHeceHOTO ctnpoTHBjieiHie or 
BTOpHH B n'bpBHB Kptr e K 

A 0= D _^ 2 _( 6 , 28 . 465 000 )* . 0 , 0000083 * . 

n / R 3 24 =24 OMa=R t . 

rioHe*e Rhh—R .1 = 24 omo, Bpt3KaTa Me*«y ^BaTa Kptra e 

KpMTHHKa. ripH TaKJBa Bpt3Ka BtB BTOpHfl Kptr / 
HeCT PeXB7>PJIfl Hafl,r °JI5IMa M O m H O C T C HCXilHHfla 

Kpir *• k<>,,to » 


z — - 

D/^* .1 


0,000533 


RC 24 ^ooo 6 ooo 6 o 2 W“ 100000 oMa= 100 komu. 
H 3 X 04 HIU 0 T 0 Hanpe'*eHHe U ce onpeaejra c <Jx>p M y;iaTa 


B KOHKpeiHHH cnyqaft 


Uuax — K.np • Ui 


(171) 


Kkp — 2 S„ P . Z a = 0,5 . 0,00075 . 100 000. = 37,5. 


CneflOBaTejiHO U U3X =K nP . U„ = 37 , 5 . 8,55 =320 ms = 0,32 e. ' 

212. noayqeHOTO b npeamecTByBamaTa 3aaaqa MewflHHHoqe- 
ctotho HanpeweHHe U U3X = 0,32 e ce noaaBa 3 a yciuiBaHe a 
MOKflHHHOieCTOTHHH /CIUIBaT&n, H3m>j)lHeH etc C-bBef CKH 5 J neHTOA 



Phc. 90 


2K2M, HMani cxptiiHHHa 5 = 0,95 mcxczihhho’icctothhht <]}wi- 
Ttp Aa CTtna^OTO (pHc. 90) e ctCTaBeH ot ctutirre CBtpaaHH 

162 
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Kp’broBe, kskto h npeodpasyBaTeAH Ha pwc. 89 — napaAeAHHHT 
pe30HaHceH Hune^aHC Ha ntpBHH cBtp3aH Kptr.H TyK e Z a = 

= 100000 OMa. JX a ce onpeaeaH yciuieHOTO HanpexceHHe b h3xoa» 

Ha iieKAHHHOHecTOTHHH ycHABaTeA. 

PenieHHe. Koe^HiiHeHTtT Ha ycHABane Ha Me*AHHHCwe- 
ctothhh ycHJiBaTea ce onpeaena c <J>opMyjia 170, KaTO TyK ce 
Bseua CTaTHHHHTa crptMHHHa Ha JiaMnaTa 

Km.h =jSZa= 0 , 5 . 0,00095. 100000 = 47,5; 

Uus*= K m.h . U,x= 47,5 . 0,32 =P 15,2 e. 

nocjieflHOTO HanpeaceHHe ce noAaBa no-raTaTtK Ha ahoach 
AeTeKTOp 3a AeTeKTHpaHe. . 

213 XU ce npoBepw Aa«H MexcAHHHOHecTOTHHHT jrcHABaTeA ot 
> 3aAaHa 212 me youma ycTofiMHBO. 

PemeHHe. rieHTOAtT 2K2M HMa Me*AyeAeKTpoAeH Kana- 
uHTeT C^=0;02 tup. Hafl-roAHMOTO ycToflHHBO ycHABaHe ce onpe- 
Aeaa c (jjopMyaa 1 17** 

I . 0,00095 _ jr 

Kycm = 0,00 \l 6>2 g 465 ooo . 0,00000000000002 

riOHeHce Kycm = 75 > 47,5, yCHABaTeAHT yCHABa yCTOfilHBO. - 

3a6enemKa. no ciUHfl Btnpoc bhik h saaam 168. 

* 

♦ * 

CynepxeTepoAHHHHHT paAHonpneMHHK padoTH HOpMaAHo b hh- 
koako noAOdxBaTa h TBtpAe necTO e de3 pe30HaHceH ycHABaTeA —— 

. bxoahuihht CHrHaJi ce noAaBa HanpaBO b npeo6pa3yBaTCAH. Ha 
pHc. 91 e AaaeHa cxeMaTa Ha npeo6pasyBaTeAH Ha paAHonpHeMHHUHxe 
„Mhp“, „Xlpyw6a“ « „CenTeMBpH“,B kohto amicbb pe30HaHceH ycHJi- 
BaTeA. Ot cxeMaTa ce bh*a3t bxoahhtc h xeTepoAHHHHTe KptroBe 
3a TpHTe BHAa bt>ahh: kt>ch (ot 5,8 ao 18 Mzxip), cpeAHH (ot 520 
' AO 1600 KXli) H AtArH BTjAHH (ot 150 AO 400 KXU). HHAyKTHB- 
HOCTHTe Ha pa3HHTe 606HHH H HHKOH ApyrH TeXHH A8HHH ca no- 
KaaaHH b TadAHua 3-Ta. KanaimTeTHTe b nHKo4>ap&AH (tup) Ha no- 
BaatHHTe K0HAeH3aT0pH ca 03HaqeHH Ha caMaTa cxeMa. BtpTStmHTe 
ce B-b3AyiuflH KOHAeH3aTopH HMaT MaKCHMaAeH KanauHTeT 500 tup. 

rioHexte xeTepoAHHi>T e H3ni>AHeH no TpHTomcoBaTa ’3 bto* 

TpaHCibopMaTopHa cxeMa, KaTOAtT Ha AaMnaTa npes npeBKAio'iBa«ia 
3 a TpHTe bhas biahh (k, cp, A) e cteAHHeH etc cpeAHaTa 
TOHK8 H3 CtOTBeTHaTa 6 o6hH3 (Lj, Xj H L,). XeTepOAHHHHHT Kptr 
3a cpeAHH BttflHH HM8 K0HAeH38T0p 3a CWAtCyBaHe C KanauHTeT 

163* 
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Phc. 91 


T a 6 ji h u a 3 





t 


i 


* 

Bw na 

npOBOJIilllK, 


fi 

m 

« fc 

§• 


DJI6TKiTa 

MM 

C % 

* . 

£ 





Jl 

P 

i 


L t yHHBepca^Ha 0,11, eu. KonptmeH 7,5 j 0,8 25 29 

L» eaaocnoBaa 0,72 e»i. 1,45 <0,05 17 70 

La yamepcaJiiA 0,11 Cm. konpHHeH 600 3 238 25 

L t » 15 X 0,05 BHueBiipaT 200 ' 2,6 130 120 

L s . 0,1 eu. KonpHHea 6000 100 780 . 53 

I* . 0,15 eu, KonpupeH 2300 20 430 64 

L, eaHocaoflHa 0,72 eu., 0,15 ex. KonpaaeR l,3ofimo 0,45 10+3 57 

.L, yHHBepca^Ha 0,15 eu. aonpHHCH 92o6tuo ‘ 10 88+7 32 

La w 0,15 eu. KonpiiHCH 400o6uto 22 180+15 35 

Li o yHMBepcaaHa 15 X 0,05 JiHuenapaT 850 — 320 70 

ABOftHa 

Lt i . . 650' 6 242 110 

L u » - . 65Q ' - 6 , 242 110 
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✓ ‘ 

Ccua = 430 np, a KpirbT 3a at^th b-mhh e c C cw , = 160 np. 

KpwbT sa kt>ch bt>ahh e 6e3 K0HACH3aT0p sa cwiacyBaae 
(naAHHr). . 

KptroBHTe 6 o6hhh ca HaBHTH B-bpxy CaKeAHTHH khahhaphhhh 
Te^a cbc cpeaeH AHaMen>p D = 8 mm. 

6. KAMECTBEHH UOKA3ATEJJH HA PAA.HOnPH6MHHU.HTE 

. a. MyBCTBHTeJiHOCT. rioa qyBCTBHTejiHOCT Ha paAHO- 
npHeMHHKa ce pasdupa cnocoOnocTTa My Aa npneMa cab6h cht- 
hbah. Koakoto nb-cAa6 e npneTHHT chthba, TOAKOBa h lyBCTBH- ' 

TeAHOCTTa e no-rpAHMa. Th . 33bhch ot oCiiioto ycHABaHe Ha 
paAHonpHeMHHKa 

Ko6ui= m £ A , ( 172 ) 

K-bAeTQ U„ 3 x e H3XOAHIUOTO HanpexreHHe Ha pa Aho npHeMHHKa 
(HanpeaceHHCTO b TOBapHOTO cmpothbachhc Ha KpaftuaTa AaMna), 

E A — aHTeHHaTa eAeKTpOABH*ema CHAa c kocema qecTOTa, a m — 

AT>A6oHHHaTa Ha MOAyAauHHTa. 

KOAHHeCTBCHO HyBCTBHTeAHOCTTa fee H3pa3H5a C eAekTpOABH- 
HccmaTa chab E a , MOAyAHpana c HHCKaia qecTOTa F — 400 xu, 
npa m=30°/o. npn kohto b HSXOAa hb npHeMHHKa ce ijOAyqaBa 
HopMaAHa mchahoct (HanpHMep moiahoct 50 Mtm). 

MyBCTBHTeAHOCTTa MO*e Aa ce H3pa3H h c AennOeAH ct»- 
rAacHo (bopMyAaTa 

I» on. 1000000 

MyBCTBHT(a^) = 20 log — ^ — . (173) 

6. H 36 HpaTeAHOCTTa Ha paAHonpHeMHHKa ce H 3 pa 3 HBa c 
HeroBaTa otfma peacmaHCHa xapairrepHCTHKa (phc. 92). Bcana to^kb 
ot T83H KpHBa noKa3Ba koako m>TH no-roAHua TpadBa Aa 6i>Ae 
eAeKTpoABHBcemaTa CHAa Ha CMymaBamHH chthha, qecTOTHO ot- 
KAOHeH Ha A/ ot qecTOTaTa Ha noAe3HHH (xceABHHH) CHraaA, h4 
koAto ca HacrpoeHH TpenTHmHTe KptroBe bt»b BHCOKoqecTOTHaia 
qacT Ha paAHonpHeMHHKa, sa Aa ce noAyqn b HSXOAa BCe cahh h 
ctm no roAeMHHa hsxoahih chthba. IloHexce no oTHoniSHHe Ha 
CMymaBamwre chthbah npneMHMK'bT e paacTpoeH, 3aTOBa Te3H 
CHraaAH tpafiBa Aa ce noAaBaT c noroAHMa aMtiAHryAa B cpaB- 
HeHHe C XCeABRHH pe30HBHCeH CHraaA. X 

B. MeCTOTHaTal npony cxa Te ahoct MO*e Aa 6i»Ae 
onpeAeAeHa ot peaoHaHCHaTa KpHBa Ha pnc. 92. IUnpoaHHaTa 
2 A/ Ha nponycKaHaTa qecTOTHa AekTa ce onpeAeAH ot necTOTHTe 
/, H fa, 3B KOHTO yCHABaHCTO e nOHHHCeHO 2 n-bTH HAH H3pa- 

3eHO b AeiwOeAH: 20 log 2— 6 d6. 
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Phc. 92 


. 3adaHH 

214. B npHeMHara ameHa e HHayKrnpaHa eaeKTpoaBHxcewa 
ch/i% £^=40 Mice =0,00004 a npH/n=0,6=60o/ o ; b H 3*oaa Ha 
npneMHHKa e npoH3BeaeHO npoMeiuiHBO HanpexceHHe U^— 24 a. 
Koaito e odmoTO ycHJiBaHe ? ~ 

PeuieHHe. CtraacHO (j)op»iyaa 172 


Ko6uf — " 


0,6.0,00004 


= 1000000 . 


B aeruifieaH ycitfiBaHeTO e 20 log 1000000=120 36. 

. 215. MyBCTBHTeaHOCtTa Ha eaHH ao6poicaHecTBeH cynepxeTe- 
poflHHeH pa^iHonpHCMHHK e = 10 mkb . JX a ce H3pa3H CbmaTa qyB- 

CTBHTe^IHOCT B aeiwSeaH. 


PeuieHHe. GbiviacHO <f>opMyaa 173 

HyBCTBHTejiHOCTTa = 20 log 1 0Q ^ 000 _ 1 oo 36. 

’■tacaoTO 1000000 bt>b (^opiiyaa 173 03 Ha<iaBa 6 poa Ha mh- 

1 000 000 

KpOBOATHTe B eflHH BOaT ; CaeflOBaTeaHO OTHOUie HHe TO — 5 

£ a 

noKa 3 Ba KoaKO iivth e. a. c. b aHTeHaTa e no-Maaica ot la — b 
KOHK peTHHH cayqaft E A e 1^0 000 m>TH no-Maaica ot 1 a hjiu 
Bee eaiio b cpaBHemie c l a ,E A npeacTaBaHBa HanpexcHTeaHO 
HHBO — 100 36. 
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216. Ha pHC. 92 ca abachh Tpa pesoHaucHH xapaKTepHCTHKW 
«a . eflHH paflHonpHeMHHK : 3a awira, cpeAHH h kt>ch btwihh. fla 
ce onpeAeAH c noMOiQTa Ha tc3h kphbh aecroTHaTa nponycna- 
TeAHOCT 2 A/. 

P e m e h h e. Ha hhbo 6 d6 ce nponapBa xopH30HTanHa upaBa ; 

■ot npeceHHara TOMKa Ha ci»maTa ct»c CBOTBeraHTe peaoHaHCHH 
KpHBH ce onpeAeAH urapoMKHaTa Ha nponycKaHaTa aecxoTHa 
AeHTa, a hmchho: 3a AbAtH bt>ahh 2 A f— 2.4 = 8 kxu,, aa cpeAHH 
8bAHH 2A/=2.5=10 KXU, H 3a KbCH BbAHH 2 A/ = 2.6=12 KXU,. 

217. Ot pe30HaHCHaTa KpHBa sa awh BbAHH Ha pHC. 92 ce 
BHxcAa, ne 3a paacTpofiica A/=8 kxu, ot pe30HaHCHBTa necTOTa 
CMymaBamHHT cHrHan e c 18 d6 no-CAa6o ycHAen b cpaBiieHHe c 
n 0 Ae 3 HHH. Koako m>TH no*CAa6 e 'CMymaBamHHT chthha ? 

Ot ypaBHeHHeTO 

2°log^= i8 

s 

HaMHpaMe, ne log-^^-=^=0,9. 

Ot AorapHTMHHHaTa TafiAHua ce bhxcab, ne Ha AorapHTbM 0,9 
cbOTBeTCTByBa OTHOUieHHeTO = 7,95 8. CAeAOBaTeAHO CMy* 

maBamHHT carHaA, pascTpoeH Ha 8 kxu , ot pe 30 rtaHCHaTa necTOTa, 
e 8 m>TH no-CAa6, otkoakoto pe30HaHCHHH cnniaA. 

7. UflJlOCTIK) H3HHCJ1EHHE HA JHOBHTEJ1CKH J1HHEEH 

PAflHOflPHEMHHK 

PaAHOAioSHTeA peiuaBa Aa ch nocTpoH AHHeeH pa AHonpueM hhk, 
koAto ce 3axpaHBa ot MpexcaTa h hmb H3X0A«ma npoiMeHAHBO- 
TOKOBa MOIAHOCT OKOAO 3 on h pa6oTH b ABa BT.AHOBH o6xB8Ta: 

1) c BbAHa ot 30 ao 60 m h 2) c BbAHa ot 55 ao 100 m\ npn- 
eMHHKl>T Tpa6Ba Aa 6T>Ae H3m>AHeH 3a npaeMaHe Kaicro Ha Tene- 
4)OHHH, Tana h Ha HeMOAyflHpaHa TeAerpa^na. 

PaAHOA»6HTeAHT peiuaBa npaeMHHicbT Aa My 6bAe TpHCTb- 
naAeH (pnc. 93). Ot cnpaBOHHHKa 3a paAHOAaMnwre toA H36upa 
3a KpaflHa AaMna neHTOAbT 64>6, koAto npoH3Be*Aa npoMeHAHBo- 
TOKOBa HsxoAflma moiuhoct P~= 3,2 8m.. 3a btopoto CTbnaAO 
pemerbneH AeTfeKTop c o6paTHa BpbSaa — toA onpeAeAH bhcoko- 
necTOTeH neHTOA 6)K7, 3a pe 30 HaHCHHH ycHABaTeA (nbpBOTO crb- 
naAo)— ueHTOAa 6K7, ToKOH3npaBHTeAHOTO crbnaAo pemaBa Aa 
H 3 ni>AHH c KeHOTpoaa 5U.4G hah 6LJ5C. 
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noaieAoaaTfciiHOCT Ha H3kHCAeHHeTO Ha paAMonpuemniHa 

a. HawcAenue na xpa&Homo cmtnaAO 

1. 'ycTaHOBHBaHe Ha x ap aKTepHHTe ashhh aa n.eH- 

TOfla 6<I>6. Or aaMnoBHH cnpaBOHHHK ce ycTaHOBHBaT c^eAHHTer v 

A 8 HHH ! Uomo*A = 6 , 3 IomonA=0J O, U a<t = 250 8, Ep, = 250 «» 
£,=—16,5 s, J a0 = 34 Ma, I p ,= 7Ma, S= 2,5™, R, = 80 komo,, 
R a =7 KOMa, 3,2 em. 

2. Hsmic^eHHe Ha hsxoahhh Tpaiic<|>opMaTop. 
Ha6Hpa ce AHHaMjweH BHcdKoroaopHteji ct>c c'bitpoTHdAtHHe Ha 
3ByKOBaTa 6o6HHa (uinyAKaTa) /?*.«= 3 omcl h c moiuhoct 3 em 
(c hhkoako npoueHTa no*Ma^Ka ot H3XOAHHjaTa,MOiuHocr Ha AaM- 
naia nop&AH 3ary6«Te b TpaHC<|K)pMaTopa). OnpeAeAA ce n p e- 
BPAHOTO OTHOUlCHHe HI TpflRC$OpM HTOpa C q)Op- 

MyAa 148, KaTO ce at>p»ch CMeTica, m>pBO, 3a KoeflwimeHTa i na 
noAe 3 HOTO My AefiCTBHe, koAto b cAynan cp npaeMa 7)=0,75 _h> 
BTOpO, 3a aKTHBHOTO CblipOTHBAeHHe Ha SByKOBBTa 6 o 6 HHa. Rej 
3a cpeAHHT^ 3 ByKOBH qecTOTH; 3 a te3H qecTOTH to e cpeAHO 1,2- 
niTH nO-rOAHMO OT IIOCTOHHHOTOKOBOTO aKTHBHO CT>npdTHB Ae~ 

HHe — 3 a H3HHCAeHHeTO cAeAOBaTeAHO /?«.«= 1,2. 3— 3,6 omu. 



fe=N^ = 38 - 


CneflOBaTejiHO BTopHMHaTa kauoTKa me hmh 38 iit>th no-MaAKO • 
HaBHBKH B CpaBHeHHe C m>pBH»«HaTa. Ho KOAKO ca HaBHBKHTe Xtti 
Ha irbpBHMHaTa HaMOTKa ? Te3H HaBHBKH MOraT aa ce. onpeaeAHT,. 
Karo ce 3HasT : 1) HHayKTHBHOcrra Ha irbpBHHHaTa HaMOTKa,. 

2) HanpeMHOTO ceqeHHe 5 Ha aceAHSHata opueBHHa Ha TpaHCjpop- 
MaTopa, 3) cpeflHaTa AT»A*HHa l M Ha MarHHTHaTa cwioBa ahhhh 
h 4) CTeneHTa na npeAHaMarHeTH3HpaHeTO Ha cbpaeBHHaTa. 

HHflyKTHBHOcrra L t Ha m>pBH«niaTa MMOTKa Ha h 3 xoahhh , 
TpaHc^mpuaTop npn ncHTOAna a ami a ce as'iHCJHiBa c <pop- 
liyAata 1 


0 , 346 /?/ Ra 
Fh ' <Ri + Ra ’ . 


( 174 ), 




KiaeTO F h e Hsft’HHCKata 3 ByKOBa qecTOTa, a npn TpHO«eH ycHA- 
BateA c (JjopMyAata 


/ °> TR < Be 

F Rt + Ra * 


( 174 a)* 
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B KOHKpeTHHH aiyqafi (npH KpaflHHH nehTOfl 6<I>6C) h 3 a F H = 

= 100 xu, 

j _ 0>346 . 80 000 7000 . 

1 100 *80000 + 7000 22,16 xh~22xh. . 

HanpeqHOTO carteHHe Ha cpeflHHH kaoh Ha III-o6pa3HaTa *e- 
viH3Ha ctpueBHHa Ha h3Xo^hhh TpaHC(j)opMaTop Mo*e aa 6tae 
HsCpaHO ot TaCjiwja 4-Ta. Hafiwpa ce ci>pueBHHa, H3m>JiHeHa c 
njiacTHHH HI-20 h HMama HanpeHHO ceqeHHe 5=7,04* cm npn 
-cpeflHa a’KnacHHa Ha MarHHTHaTa CH^OBa ;ihhhh l M = 15,6 cm (o3Ha- 
qeHHeTO LU-20 03HaqaBa, qe cpcahhht kjioh e c umpoqHHa I c — 20mm'\ 

*<{pHc. 94). 


T a 6 a h ii a 4 


IKenesHH cbpueBMHH Ha hsxoahhtc TpaHc<j>opMaTopH 


a 

3 

§ 

it 

g s 

5* 

m - 
s 

O 

« *5 

K a a 

5 * 

g K j: 

HI 

* 

at 

(0 
■ X 

X 

5 

« 

nposopea 

1m 

3 *j £ 2 g 

gssis 
|<o2 is 

a 

MM 

h 

MM 

UI-10 

10 

10 

5 

15 

5,57 

0,88 



* 15 

5 . 

15 

5,57 

1,32 



20 

5 

15 

5,57 

1,76 

III- 12 

12 

12 

6 

18 

6,68 

1,27 



- 18 

6 

18 

6,68 

1,90 



24 

6 

18 

i 

6,68 

2,54 

UI-14 

14 ' 

14 

7 

21 

7,8 

1,73 



21 

7 

21 

7,8 

2,59 



28 

7 

21 

7,8 

3,45 

UJ-18 

18 

27 

9 

27 

10 

4,28 



36 

9 

27 

10 

5,71 

ill-20 

20 

40 ’ 

18 

56 

15,6 

7,04 

UI-25 

25 

25 

31,5 

58 

23 

6,25. 
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Phc. 94 


BponT w\ Ha m>pBHqHHTe hhbhbkh ce onpeaeflH c 4>opMy;iaTa 

w,.a^ ^ E, ' (i75> 

Koc4>HUHe|iTT>T G b nocjieAHaTa (JjopMyaa e aaBHCHM ot cre~ 
neHTa Ha HaMarHeTH 3 HpaHe Ha HteaasHaTa CT>pueBHHa; TOBa HaMar- 
HCTHBHpaHe e onpeae/ieHO ot aMnepHaBHBKHTe Ha 1 cm ot cpea- 
Haia MarHHTHa CHJiosa jihHhh U, naTO poaflTa Ha HaMarHCTHBHp- 
Bam TOK TyK H3imiHHBa nOCTOHHHOTOKOBaTa CbCTaBHa Ha aHOflHHH 

TOK /„== 0,034 a. Ot Ta6;iHaa 4-Ta ce BH*fla, qe npn LU-20 cpea- 
HaTa • MarHHTHa nmm l M = 15,6 cm ; npn BeponreH 6poft Ha m>pBHq- 
HHTe HaBHBKH ©^5000 ce noJiyqaBa MarHHTHO BT>36y)K,naHe 

Ia-.w x 0,034 . 5'0Q0 , , aMnepH»BWBKH 

m 15,6 ^ 11 cm ' 

Ot oieg Bam aTa Ta6a«ua 5-Ta ce HaMHpa, qe 3a TaKOBa Mar- 
HHTHO BT>36yHc«aHe 1 1 Koe(J)HUHeHTT»T G HMa ctoAhoct 680, 
Ta 3 H ctoAhoct Ha G ce nocTaBH bt>b (JjopMy^a 1 75 h ce onpe- 

6pOHT Ha m»pBHqHHTe HaBHBKH 

Wj=Gy/^i \J l -§ — 680%/ 22 . =4760. 


BTopHqHHTe HaBHBKH me OimaT 38 m>TH no-Majwo: 


w, 

38 
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T*6flHna 5- 


AMnepHaBHBKH, 

1 


3 










CM 

2 

4 

5 

6 ' 

7 

8 

9 

10 

11 

12 

Q 

. 1 . 

475 

1 

505 

530 

565 

600 

610 

r - 

633 

650 

665 

[ 675 

680 

690 


HnaMeT'bp'bT Ha npoBOAHHKa (<racTa MeA 6es H3oaaoHHTa) h& 
ni>pBH<iHara aaMOTKa ce onpe^e^a c noMomTa Ha Ta6;iHua 2-pa 
AafleHa Ha crp. 55, 3a e^eKTHBHaTa ctoAhoct ha iwicHpamHH npao 

aHOASH TOK r 

1 a e4 r \j Ja L + (bh« 3Maaa 90). • (176> 

B noc^e^HaTa (JjopMy^a I a= _ e npa bo TOKOB aTa CBCTaBHa Ha 
aHO^HHH tok =34 Md y a I a ^ — MatccHMajiHaTa ctoAhoct Ha riDOr 
MewiHBaTa ci>CTaBHa na CT>mnjr tok. Ta 3 H ctoAhoct ce HaiiHpa 
c (popMyviaTa aa npoMeHJiHBOTOKOBaTa moujhoct 

P ~ = l 2 P “~ Pa > OTK‘bAtToI a ^s]^f= \j~j~ = 0,03a = 30 Ma. ' 

C/iewBate^HO I ae0 . = = 4 0 Ma. 

Ta6^Hua 2*pa (cTp. 55) Ha tok 40 Ma cfcOTBexcTByBa d t = 

^ wj i i MM • 

ZtHaMeT'bp'bT Ha npoBOAHHxa Ha BTopniHaTa HauoTKa ce onpe- 
OT e^KTHBHaTa CTOflHOCT. Ha BTOPHHHHH TOK L, KOftTO Ce ' 
H3HHC/HiBa c (JxopMy/iaTa 2 


■-•V! 


: \/y=1.3 


a. 


ci>OTBeTCTByBa ^HaMertp- 


2P 

I Ra.z \ 3,6 

Ha TOKa / 2 ~ 1,3 a b Tafi^Hi^a 2-pa 
^ a =l,l MM. 

3, HsHHC/ieHHe Ha k a t o a h a Ta rpyna # fl -C 19 . Ta 3 H 
^>yna cayHCH 3a noAyqaBaHe Ha aBTOMara hho npeAHanpeaceHHe 
£p— — 16,5 6. 

KaTOAHOTO cinpoidfeaeiuie — ■ Ep , _ _ 16,5 4ftn 

8 /o = + /ft - 0,034 + 0,007 =400 OMa~ 
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KaTOAHH*T &iOKKOH < neH89Top C 12 Tpn6Ba Aa owasBa Ha ripo^ 
ueHAimtfsi anOAea tok 3 a HaA-HHCKaTa aayKOBa lecxoTa /^lQO xq 
MHOTOKpaTHO no-xajiKO cmipothbachhb, otkoakoto e R t . Heita 
KaaauHTHBBOTO CBnpoTHMeHMe Ha C, a a» e 10 own no-xaAKO or 
/?a> cape* 


Xc- 


^=£*=^=40 OMa. 


2nF H C it 10 "10 


CneflOBaTeJiHO C 18 = 2 ^ ^ / 0 5 ^ =^0.000040 56— 40 mk$. 

■ riocTaBH ce THnOB e jieKrpo^HTeH KOHACHaaTOp c KanamrreT 
50 mk$, koAto HBA^pnca npaso HanpeaccHHe 20 a. 

4. CtoAhOCT Ha C’bnpOTHBfle.HHCTO Rj H K O H A C H- 

aaTopa C n . ObnpoTHBAeHHeTQ R 7 npeAcraBAHBa noTeHWO- 
Merbp h Hxa ctoAijoct 0,5 mzojko. KanauHTerbT C n = 10000 “f- 
-1-20000 n<f>. 

’ 5. H3qHCAeHHe Ha hcoOzoahmoto BT>s6y*jiamo 
HanpeweHHe. 3a Aa ce noAyHH xbkchm a ahbtb npoxeHAHBo- 
TOKOBa moiuhoct P_=3,2 em, Ha ynpaanaBamaTa pemeTKa Ha 
xpafiHaTa AaMna 64>6 TpaCBa Aa ce noAaAC npo.MeHAHBO Hanpe- 
aceHHC U P _ , KoeTO TpadBa Aa ce paBHasa Ha 8 hoahoto apoxea- / 
jihbo HanpeaceHHe U a ~ , paaAeaeHO c Koe^HnneHTa Ha ycHABaHe K- 
HanpeaceHHeTO 6/0^=^ /?«“0, 03. 7000= 210 a. 

C'brj'iacHO (popMyjia 69 ycHJiBaHeio K = SR a = 0,0025 . 7 000 = 
= 17,5. 

CAeAOBaTeAHO t/ P _=-^ = j75=12 e. • 

ToBa HanpeaceHHe TpaCma Aa tftAe ijpohsbcacho ot npeAiue- 
CTByBamoTO pereHepaTHBHO cr'bnaAO. 3a as 6i»Ae noAaAeHO b 
n-bAHara cn axoAHTyAHa ctoShoct 12 e, nAT»3ramHHT ce KOHTatfT 
«a noTeHUHOxeTi>pa R 7 TpafiBa Aa 6i>Ae b ropHO KpaftHO iioao- 
aceHHe (bhac cxeMaTa Ha pac. 93). • > 



J 



6. H3VicAeHue «o pezenepamuBnomo crmnaAo 

PereH^paTHBporo CTbriaAO b cxexaTa Ha pHC. 93 e BKAioneHO 
MeacAy pe30HaHCHHH ycHABaTeA h KpaflHOTO cn>naAO. Ot 3aA3MH 
157 h 158 ce bhhcab, ae ycHAeHOTO bhcokohcctotho HanpeaceHHe 
B H3X0Aa Ha pe30H3HCHHH yCHABaTCA e OT nOpHA"bKa Ha 8 - 20 
‘ MHAHBOATa. Ot TaiCbB riOpHAbK CAeAOBaTeAHO e H BT>30yHtAamOTO 
HanpeaceHHe Ha pereHepaTHBHOTO CTi>naAO b npoeKTHpaHHB paAno- 
HpHeMHHK. rioHewe ciwoTO crbnaAQ Tp»6Ba Aa noASBia Ha Kpaft- 
Haia AaMna HanpeaceHHe 12 a, omcbHaho to tpufiBa Aa 'ppHTeacaBa 
MHoro roAHMO ycHABaTe aho AeftcTBHe — bbe4>HOHeHTT.T xy Ha 
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npeaaBaHe Tpa6Ba aa 6-bAe okoao 1000 . Ot aaaaia 172 ce BH*aa r 
aKo ce ynoTpe6n pemerbMeH aeTeiCTOp c tphoa, Koe^HaHeHTtr 
Ha' npeaaBaHe e caMO 14,4 eaHHHim ; aico ctjuiuht .TpHoaeH aeTeKTOp 
ce yc-bBipuiencTByBa c noaojKHTeaHa o6paTHa Bpi>3Ka, t. e. ano 
ce npeofipasH b pgreHepaTop, Koe (Jwmie htt>t na npeaaBaHe no- 
pacltaa 14 ni»TH h o 6 iuoto ycHABaae Ha crbnaaoTO cTaBa 224 
(bhhc aaaaaa 173). 

r opHHTC aaHHH noKa3BaT, Me b npoeKTHpaHHH paanonpHeMHHK 
He TpafiBa aa ce ynoTpe^H TpnoaeH pereHepaTop. Bhcokhht Koe- 
(JjHiiHeHT Ha npeaaBaHe (1000 eaftHHim) Mose aa ce oci>meCTBH 
, caMO c neHToaeH pereHepaTop. SaTOBa b pasraewaaHHH caynafi e 
ynoTpe6eH neHToavr 6>K7, koAto hmh caeaHHTe aaHHH: U 0 monA= 

= 6,3 8, /omonA — 0 t S O t UgQ = 250, 8, E Pt ~ 100 8, Ip,= 0,5 MCL, E Pl — 

=— 3 a, /* 0 =2 MO, 5=1,2 ~ , R,= 1200 homo. 

1 . H 3 MHcaeH]He hs bhcokomc CTOTH aTa aacT hs 
p,e r e h e p a t o p a., ‘ ' 

fli>pBM ofixBaT: X=30 ~ 60 m . 

HsOnpa ce npoueHauB (BtpTHm ce) KonaeHaaTop c MaKCHHaaen 
aanauHTeT (npn 3axBopeH poTop) C MaKC =85 tup h MHHHMaaeH 
C M uh— 10 np. ripHena ce aoni>aHHTeaeH napaaeaeH KanauHTer, 

C n ap= 15 nip. Tosh KanapHTeT npeacTaBAABd cbBKynHOCT ot ao- 
, HacTpoftBamHH KanauHTeT C 7 h pa 3 HH moht 3 )khh h napasHTHH 

KanauHTeTH. CaeaoBaTeaHO MaKCHMaaHHHT icpbroB KanauHTeT, cv- 
OTBeTCTByBam Ha Haft-ataraTa BiwiHa, C Kp . MaKC = 85 + 1 5 = 1 00 rap, 
a MHHHMaaHHHT, CbOTBeTCTByBam Ha Haft-KtcaTa B-baka, C KP . MUH — 

. = 10 + 15=25 np. 

HHayKTHBHocTTa L s Ha tcpi>roBaTa 6 o 6 hhh ce onpeaean c (J)op- 

jay^iaTa Ha Tohcoh f t = — \=^, OTKiaeTO 

* 2nyJL$C " ■ 


J MLLH 


3 (27+./W . C Kp . M aKc' 

300000000 3 00000000 - 

^•MOKC 60 


5000000 xm 


40 . 5 000 000 2 . 0,000000000: 


=0,00001 xh=, 10 MKXH. 


noHeace npH OTBOpeH KOHaeH3aTpp C Kp . MUH =25 np e 4 m>T» 
no-Maai>K ot C+.*« Kf = tOO tup, aaTOBa coficTBeHaTa necTOTa Ha 
Kpira ci>raacHO (JiopMyaaTa «a Tomcoh me 6T>ae asa ni>TH no- 
bhcokb, cnpeM BbAHafa me 6i>ae asa m>TH no-K-bca: X=30 m. 
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Btoph oCxBaT : X=55-f- ,100 m. 

noHexce b to 3 h oSjcBaT ce ynoTpeOaBa 6o6HHa c noBeae Ha- 
bhbkh h CAeAOBaTeAHO Hua no-roAHM co 6 ctbch KanauHTeT, sa & 

MHHHuajieH xpi>roB KanauHTeT npneMaMe no-roAHMa ctoAhoct r 
Ck P .muh =30 np. Ha- to 3 h KanauHTeT cbOTBeTCTByBa Hafl-KtcaT^. 

Bt^Ha Ha o6xBaTa : X MttH =55 m h Haft-BHCOKaTa qecTOTa 

/^ KC = 300 °g° — =5454^00 xh. ; 

HHAyKTHBHoerra Ha Kpi>ra aa II oSxBaT e 

/ 1 = L_ = 

„ ® (2k) 1 2 f Mane 2 ■ Cnp. HUH ~ 40 . 5 454 500 2 . 0,00000000003 

J =0,0000277 x«=27,7 mkxh. 

* . / 

MaKCHMajiHHHT KptroB KanaiurreT ci>mo nopacTBa c 5 np,. 

CHpeq £^.* 0 **= 100 + 5 = 105 np. 

Ha T03H KanaUHTCT H Ha HHAyKTHBHOCTTa 27,7 MKXH CbOT- 
BeTCTByBa Hafi-HHCKaTa oOxBatHa qectOTa 


f* 


l 


l 


’ 2njL/r . Ck P .m<*kc 6,28 v/0, 0000277 . 0,000000000105 
300000 000 


=2900000x+. 


C/ieAOBaTejiHO XmOKC — ■ 


2 900 000 


= 103,4 M . ' 


nojiyqeHaTa ctoAhoct Ha X MaKC e 6AH3Ka ao n-bpBOHaqaAHo 
3aAaAeHaTa X = 100 m. 

HHAyKTHBHOCTTa 27,7 mkxh ce paBHHBa Ha c6opa OT HHAyK- 
THBHOCTHTe Ha 6 o 6 hhhtc L s h L t b cxeMaTa Ha pac. 93. KoraTO * 
(ipHeMHHKvr paCoTH b n’bpBH o6xBaT, 6t>6HHaTa L t e AaACHa. 
HaKteo apes KAma Kji^. IlpH BTOpH o6xBaT L t ce BKAKWBa no- 
CAeAOBaTeAHO Ha L s . IlOHexce L s = 10 mkxh, 14 = 27,7 — 10 = 

= 17,7 MKXH. 

H 3 «uicJieHHeTO Ha 6o6nHaTa L s c HHAyKTHBHOCT 10 mkxh e 
A9ACHO b 3aAaqa 11 qpe3 H3noA3yBaae Ha (fropMyAa 10. Ta3it 
6o6HHa HM3 HaBHBKa w 3 = 44. 

Ct>c cbmaTa (JtopMyAa ce onpeAeAHT h HaBHBKHTe Ha 6o6HHaTa 
L t , a HMeHHO 

w t =58. 

JXhtrt 6 o 6 hhh ce HaBHBaT eAHOCAoitao, eAHa ao Apyra Btpxy 
o6mo THAO. 

KOAKO H8BHBKH TpH6Ba Aa H H 3T 6o6HHHTe SJL 
o6paTHa Bpisna L s h L 6 7 IlpH npneuaHe Ha TeAerpa(J)HH • 
peinerbHHHHT AeTeKrop CAaMna 6)K7 Tpa6Ba Aa ce caMOBi>a6yAH~ 
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'CiniacHo (popiiyaa 70 KoetpHiiHeHTvr Ha B3aH«0HHflJrKTHBH0CT 
. 6o6hhhtc L s h L s 

M=K„.'.L V / • 

Koe4>HUHeHTiT Ko.t=D + -^ l Zp (bhhc (popMyjia 70). 

noHeace D m neHToaa e hhiuohcch, toA ce npeHefiperoa, 

"C^eaoBaTe^Ho P®30HaHCHHHT HMneABHC Ha Kpira sa 

• Hafl-HHCKaTa hcctot^ Ha o(5xBaTa (5 mzxu), sa kohto KanaiurrerbT 
<Ha Kptra e MaiccHMajieH C MaK( = 100 n<p, e 

7 — Jl 

P R Cmokc 


Akthbhoto ci>npoTHBHCHHe Ha Kpi>ra uoHce aa ce Baeine khto 

* OTHOIlieHHe MCHCfly HHflyKTHBHOTO CbnpOTHBJICHHe Ha Kp1>F0BaTa 
*6o6HHa > s 

2it/4 = 6, 28. 5 000 000, 0,00001 =31 4 OMa 

jh KaqecTBeHHH (paKTop Ha Kpira; npne»iaMe Q = 75. 


Z B = 


„ 2 n/L 314 . 0 

= -p— =-^ij-=4,2 omo; 

0,00001 

4,2 . 0,0000000001 
1 


=* 23800 OMa. 


l 


CaenoBaTMHO Ko, ^ ^- 0 ; bo 12 .23 800 = °> 03S - 
npHeuaue A’ o .»=0,2. 

M*=Ko.f £ 3 = 0 , 2 . 10 = 2 MKXH. 

v j . • f ‘ 

Akd npueMCM, qe Mex<ay L 3 h 4, cwuecrByBa reoMeTpHwa 
iBP'BSKa k=0,4 =s= 40%, ot (popatyaaTa M*=k<JL 3 L s HaMHpane hh- 

hfi 2 2 


.ayKTHBHoctTa 




0,42.10 


= 2,5 MKXH, 


Ha KOBTO CT>rjiacHo (popMyaa 10 cbOTBCTCTByBat w s =22 h3bhbkh 
(noaoBHHaTa ot h3Bhbkhtc Ha 4 3 ). 

3a 6o6HHaTa 4 6 npHeaiaMe; ?e e 4 m>TH no Maaica ot L 4 , t. e. 
ne HMa ctouo Tana aBa m>TH no-naano h3bhbkh ot 4 4 ; 


,17,7 


4,40 MKXH. 
58 
2 


^ = T = 29 -. 
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KoHCTpyKTHBHO Hsn'b/iHeBHe : 6o6nHaTa L s ce HaMOTaea B^pxy 
6o6HHaTa L s , a L 6 — Bbpxy 6o6nHaTa L x . 1 

CtoAh o c th Ha Cg, C 13 , R t h 

KoHfleH3aTopT>T C 8 e c KanannTeT 100 np. : 

OrreMHOTO CT>npoTHB,neHHe R t = 1 mzom. 

C 13 e KOHfleH3aTop , bT 3a peryxHpaHe CTeneHTa Ha oOparaaTa 
Bpl>3Ka — npOMCHJIHB KOHACHSaTOp CT»C CAK>A6H3 H30A3UHH C Ka- 

nauHTeT 10—100 rap. 

Bo6HHaia L n npeACTabaaBa Apocen 3a BHCona qecTOTa. HHAyK- 
. thbhoto My cbiipoTHBfleHHC Tpa6Ba M 6*bAe OKOAO 100 m>TH 
no-ro/iHMo ot c-bnpoTHBJieHHeTO ka kjioh 3 aa ofipaTHaTa Bpi>3Ka 
C 13 — L s — L 6 . Karo ce npeHefipenie cbnpOTHB/ieHHeTO Ha Ci 3 , 
npHeMa ce . 

L y = 100 (L 3 +Z 6 )= 100 (2,5 + 4,5) = 700 mkxh. 

Hpoctm>7 Ly ce HaMOTaBa MHorocnoitoe h ce' H3HHc;iHBa c 
(JjopMy^a 11. C AaHHH ot 3aAaqa 12 npH L = 700 mkxh ce H3- 
HHCJIHBa 6pOHT HA HABHBKHTe My 

1 ' W — 230 H3BHBKH. 

2. HsqHCJieHHe H.a hhckoicctot K ara qacT Ha 
pereHepaTppa 

IlpHeMaMe 3a TOBapHO C'bnpOTHEUieHHe Ha HHCKoqecroTHaTa 
ycHABaTeAHa qacr Ha aejeKTopa 

Ra = R 6 = 200 KOMa. 

KoeiJjHUHeHT'bT Ha ycHABaHe Ha neHToaeH ycHasaieA ce onpe- 
Aena c <j)opMyna 69 

K = S R a = 0,00 12. 200 000 « 240. 

BaaroAapeHHe Ha ofiparaaTa Ept3Ka Me*Ay aHOAHaTa h pe- 
iueT-bHHaTa Bepnra Koe^HUHeHT-bT Ha ycHABaHe Ha CTbnaAOTO 
ctraacHO (fcopMyaa 129 ce noBHiuaBa. CTeneHTa' Ha nOBHuiaBaHe 
Ha tosh, Koe$HUHeHi 33BHCH T)T KanauHTeTa Ha KOHAeHBafopa Cja, 

KofiTo/e H3MekneM. 3a pa3HHfe aecToTk b o6xBafa Koe<})HHHeHrfeT 
Ha ycHABaHe ce nOBHmaBa b pa3XHqHa cTenen. flpHeMaMe, qe 
cpeAHO B3eTo noBHiuaBaH&TO Ha ycHABaHeto e 4 nim CneAOBa- 
TeaHO o6iuoto ycnjiBaHe no mtcKa qecTOTa na CTtnaAOTO e 

, Kh.h = 240. 4 = 960^1000. 

rioHeace B*b36y*AamoTO Hanpexcemre 3a HHCKoqecTOTHHa ycHA-’ 

BaTen e 12 s (bhhc CTp. 173), b pemeT'bqHOTO cbnpoTHB^eHHe R t Ha 

V2 3aaa4H no paflHOTexHHKa \-77 

Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 



Sanitized Copy Approved for Release 2010/04/13 : CIA-RDP80T00246A042500220001-5 


pereHepaTopa b pe3yATaT Ha peuierbqHaTa act€khhh TpnOsa aa 
ce npoH3Bej€ 1000 iii>th no-Majnco HanpexceHne, cnpeq 

U p ~ = 12 : 1000 = 0,012 a= 12 ms. 

Ha TOBa HHCKOMecroTHO HanpexceHne np« ko£^)hi(hcht Ha npe- 
AaBaHe Ha pemerbqHaTa BepHfa, B3eTa KaTO AeTeKTopna, A/=0,9 
h KoetjDHUHeHT Ha MOAyJiauHHTa npHMepHo m = 0,8, c-brviacHo <J)op- 
uy^a 122 cbOTBercTByBa asinAHTyAa na bxoahihoto bhcokohc- 
ctotho HanpenceHHe 

n _ _ 12 _ i -r 

Ubm ~ KTin ~ 6 ^ 70^8 ~ UMS ’ 

C/ieflOBaTe;iHO BHCOKoqecTOTHHHT ycHABaTeA TpadBa Aa npo- 
H 3 Beae b 3 hoahhh Tpenram Kpir L 3 C 6 HanpeaceHHe etc cpeAHa 
aMHAHTyAa (aMnAHTyAa Ha Hocemaro TpSnTeHHe) 

U 0 ~ = 17 MS. 

a) H 3 WCJieme na pe30HattcHa.fi ycuAsameA 

X 

1. y CT3H0BHB3 HC H2 XapflKTepHHTe £ a H H H H a B H* 

coKO^e ctothhh neHTOfl 6K7. Te3H a2hhh ce B3eMat or 
aaMnoBHH cnpaBOMHHK, a hmchho: 

UomriA — 6,3 a, /o/Kon^ = 0,3 U> U a §~ 250 Bj £>2=1.25 By 
E pX = - 3 e, Iao = 10,5 mi. Ip 2 = 2,6 *a, 5 = 1,65 ™ , 

CTaTHqeH Koe<J)HUHeHT Ha ycHABaHe fi= 1000, /?,=600 homo. 

2. H3HHCAeHHe k o e (f) h qh c h t a Ha ycHABane Ha 

CT1>naJtOTO. PC 30 H 3 HCHHHT KOe<j)HUHeHT Ha yCHAB3HC Ha crbna- 
aoto ce onpeAeAH c 4>opMyAa 109: 

Kp = SZa. 

riOHence aHOAHHHT HuneAaHC Z a ce H3ueHH b oSxBaTa, 3aTOBa 
h Koe^HUHeHT-bT Ha ycHABaHe e pasApqeH 3a pasAHHHHTe qecroTH. 
CirAacHO HanpaBeHOTO hshhcachhc HacTp. 176 3a Haft-HHCicaTa qe- 
* ctot 3 Ha m.pBHH oCxBaT f Mt iH = 5 000 000 xu, CToftHOcrra Ha aHOA- 
hhh HMiieAaHC e Z p — 23 800 oua. CAeAOBaTeAHO 

Kp= S. Za - 0,00165 . 23 800 = 39,2. 

3a Haft-BHCOKaTa qecroTa Ha m>pBHH ofixBaT f M0K c = 10 000 kxu,, 
kohto e ABa ht>th no-BHcona ot f MUH = 5000 kxu, aHOAHHHT hm- 
neASHC Z a nopacTBa ' noBeqe ot Aaa ni>TH, rioHeace KanaoHTerbT 
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C = 25 n$ aa f M0K c e 4 nvrn no-Maai>K ot KariauHTeTa npH f MUH , 
c-braacHO (popMyjiaTa Z=-^ c HMneAaHC-bT 6h Tpa6Baao Aa no- 
pacHe 4 nviu ToBa otliaqe He cTaBa, 3amoTOH aKTHBHOTO CT»npo- 
THBaeHHe R nopacTBa cpeAHO B3eTO >/2 m»TH (ot TeopenwHaTa 
paaHOTexHHKa e h3bcctho, qe c"bnpoTHB/ieHHCTO Ha HCHmnrre npo- 
bouhhuh nopacTBa KopeH KBaApaTCH m>TH ot noBHiuaBaHe Ha qec- 
TOTaTa). CaeAOBaTeaHo 3a f MaK c = 10000 kxu, 

Z p = — - — = 2,8.^ =,2,8 . 23 800 = 66 640 OMa. 

J 2R t 

To3h pe3yjiTaT noKa3Ba, Me h ycnaBaHeTO me nopacHe 2,8 m>TH : 

Mpe3 no-noapo6eH MaTeinaTHqeH aHa;in3 MOHce aa ce AOKaxce, 
qe h 3a btoph o6xBaT (X=55 100 m) ycHABaHCTo npH m>pBO 

npH6aH*eHHe ce H3MeHH b cbiimTe rpammH: cpeawo B3eTO ot 
40 AO 110 41T>TH. 

B HanpaBeHOTO aoTyn H3qHcaeHHe He e B3eT0 npeABHA b^hh- 
, HHeTO Ha BT>TpemHOTO CbUpOTHBJieHHe Ha JiaMnaia 6K7, bhhhhhcto 
Ha bxoahoto CT>npoTHBJieHHe Ha neHToaa 6>K7 h bjihhhhcto Ha 
OTTeHHOTO ci>npoTHBJieHHe R t Ha ci>maTa aauna Bbpxy anoAHHH 
HMneaaHc Z a Ha pe 30 HaHCHHa ycnaBaTea. no-noapo6HHHT MaTe- 
MaTHMeH ananas noKa3Ba, qe nopaan cnoMeHaraTe bahhhhh HMiie- 
aaHCbT ce noHHHcaBa ot 10 ao 30% 3 a paaHHTe qecTOTH b ABaTa 
oSxBaTa. C/ieaoBaTejiHO h Koe<}HmHeHTT>T Ha ycnaBaHe me ce no- 
hhhch b TanaBa creneH. Hafi-CHAHO e noHHwaBaHeTO 3a Hafi'BHCO- 
KaTa qecTota. 3aTOBa npneMaMe, qe sa Hafi-HHCKHTe qecTOTH Ha 
ABaTa o6xBaTa ycHaBaHeTO me 6T»ae c 10 % no-MaaKO, CHpeq 

K P/MaH = 0,9. 39, 2^35, 

„ ■ a 3a Haft-BHCOKHTe qecTOTH ycnaBaHeTO me ce noHHXH c 30% 

y c TOilMHBO ctt& Ha ycn;iBaHeTO Tpn6Ba aa ce npOBepH c <J)op- 
Myjiall7, h to 3a Haft-BHCOKaTa qecTOra /**«<: = 10000000 xii hjih 

3 a (o=3n/=62 800000 neHTOAT»T 6K7 HMa aHOAHopeme- 

TT»qeH KanauHTeT C ap = 0,003. n<$. CaeAOBaTeaHo 

Kycm = 0,63 — 0,63 \ 62 800 000 . 0,000000000000003 — 
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no Hence Kycm — 60 e no-MajiKo ot /C= 77, 3a Hafi-BHcoicaTa qe- 
ciOTa HHMa rb. ce no;iyqH Hafi ro^HMO ycTOHMHBb ycH^eaHe. JX a™ 
o6aqe y chji B aTe jiht me ce caMOBT>36y;w nopa;m napa3HTHaTa 06- 
paTHa Bpi>3Ka npC3 C ap} TOBa Monce 4a ce npOBepn c jia^eHaTa 
Ha CTp. 126 4>opMy;ia 118. Ta3H <j)opMy;ia nOKa3Ba, qe a opH h 6e3 
,zia ce B3eMe ppejiBH^*nocoqeHOTo b npe^uiiecTByBamoTo H3^once- 
HHe noHHncaBarte Ha Z ai CHpeq ano 3a Z a ce B3eMe CToftHOCTra 
Z a = 2,8 . 23 800 = 66 640 OMa, ycHABaTeAHT HHMa 4a ce caMOB?>3- 
oyflH. H HaHCTHHa 


62 800 000 . 0,000000000000003 . 0,00 16=> . 66 640 2 = 1 ,2 < 2 . 

Bee naK, 3a as ce noAyqH h Haft-roAHMO ycToiiqHBO ycHABaHe, 
noae3HO me ottchhoto CbnpoTHBAeHHC R t Ha pemeT’bHHHH 
aeTeKTop a.a ce iiohiukh npHMepHo Ha 500 KOMa. 

Ako npaeMeM, qe sa hhkoh cpe^Ha necTOTa ycHABaHeTO hm3 
cpe^Ha ctoShoct Kcp = 60, npH a ho ah o npoMeHAHBO Hanpeacemfe 
U a =n mb (bh* CTp. 178) Ha ynpaannBamaTa pemeTKa Ha 6K7 
TpnSBa aa ce noflaae B-b36y>KAamo HanpeaceHHe • 

Up~ = = §5 = 0,283 mb = 283 mkb. 

3. Onpeae^HHe ocTaHaAHTe eaeMeHTH Ha ycaa- 

B a T e A H. KaTOflHOTO CbnpOTHBAeHHe 


Ri 


Epi 

lap + Jp 3 


3 

0,013 


230 OMa. 


KanaiwTerbT C 9 Tpn 6 Ba 4 a npeacTaBAHBa kt>co cieaHHeHHe 
3 a BHCOKaTa qecTOTa. Toft e ot nopHj(i>Ka Ha 0,1 mkc£> h 3aTOBa 
npHeMaMe Q, = 0,1 mk$ 5. 

BHcoKonecTOTHHHT apoceA L 8 e eAHantB c ApoceAa L 7 - 
== 700 MKXH H HM3 HaBHBKH W 8 = 230 (bHJK CbOTBeTHOTO H3HH- 
CAeHHe Ha CTp. 177). 

3a KanaiwreTa Ha 6AOK-KOHfleH3aTopnTe C s h C 13 npneMaMe 
Cbmo Tana ctoAhoct 0,1 mk$. 

CBT>p3BaiUHHT KOHACH 33 TOp C 4 MO*e fla Ctfle OT/ nopaa-bica 
Ha 1000 ,n$. ' 

CinpoTHBAenneT o R 3 3 aeAHO c KanauHTeTa C 5 o 6 pa 3 yBaT pa 3 - 
B-bp 3 Bam (J)HAT 1 jp. CTOftHOCTTa Ha R s e OT nopflflT>Ka Ha 10 KOMa. 

ObnpoTHBAeHueTo R% e race mo h HMa asAsia &a iiohhhch Ha* 
npeaceHneTO 250 e, no.aa.aeHO ot. TOKpH 3 npaBHTeAH, no 125 e. Ch- 
peq b Hero Tpa 6 Ba aa ce noAyqn naaeHHe Ha Hanpe*eHHe 250 — 
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r 

— 125=125 8. npH tok b expaHHpamaTa peiueTKa 7^= 2,6 Ma = 

= 0,0026 a, cToftHOCTTa Ha 7? 2 me 6tfle 

- o^g - 48 

nocraBH ce thiiobo ctnpoTHBJieHHe T? 2 = 50000 oua. 
z) Bxodnu eepuza 

3a no-KT>CHTe b - l>;ihh (X - 30 -4-60 m) bxoahhht TpenTam KpT>r ce 
CbCTOH OT HHAyKTHBHOCTTa L lt B'bpTHIUHfl Ce KOHfleH3aTOp C 2 H _ 
napa^e^Ho bkjhomshhh kt»m Hero AOHacTpofteam K0HfleH3aT0p C 3 ; 

3a odxBaTa Ha no-At-nniTe bvihh (X= 55 -4- 100 m) xananHTeT-bT 
C 2 -f- C 3 ocTaBa cxluhht ; HHayKTHBHo:TTa o6aie ce yBe-iHwaBa, xaTO 
Ha 6o6HHaTa L x ce BK/iionBa nocjieAOBaTejiHO 6o6HHaTa L 2 . Bo6h- 
HaTa L x no HHflyiqrHBHOCT h KOHCTpyxTHBHO H3m>flHeHHe e eAHaxBa 
c 6o6HHaTa L s , a U e paBHa Ha 1 4 . 

TIoHexte bxoahhht h 3Hoahhht TpenTHiu Kpi>r ca bk/iio- 
HeHH npH P33JIHMHH MOHTaHCHH yCJIOBHg, npH MOHTHpaHe Ha npH- 
eMHHxa e hcoSxoahmo TOHHaTa Haerpofixa Ha ABaTa xpbra b pe- 
30Hanc Aa ce H3BT>puiBa npaxTHHecxH npe3 TpHMepa C 3 , a MO*e 
Aa ce HajioxcH Aa ce aoh3bhht Aoni>Ji HHTeji ho no hhkoako h3Bhbkh 

KbM Ij H 4 

BT>pTHinHHT ce xoHACHsaTop C 2 e eAHOTHneH c C 6 h Ha ABaTa 
poTopHTe ca MOHTHpaHH Ha 06111a oc. 

CBT>p3BamHHT K0HACH3aT0p C x HM3 KanapHTCT OKOJIO CTOTHHa 
nHXO(J)apaAa, 

. Axo npHeMCM, He xoe<})HUHeHrbT ka npeAaBaHe e 5, aHTeHHaTa 
e. a. c. fpndBa Aa 6 t>a e U p ^: 5 = 283:5^57 mkb. 

d) H3KUCAeH,ue M.oiu,Hocmma na moKOuanpaeumeAa 

CbnaacHO nocoHeHHTe abhhh b npeAuiecTByBamoro H3AoxceHHe 
ToxoH3npaBHTeAHT Tpa6Ba Aa AOCTaBH npn HanpeweHHe 250 « no- 
• cTOHHeH tok: 1) 3a xpaflHaTa -naMna 7 O0 + / w = 34 + 7=41 Ma; 

2) 3a pereHepaTHBHaTa ^laMna 6>K7 7 o0 + 7 w =2 + 0,5=2,5 mu h 

3) 3a neHTOAa 6K7 toki>t Iao + Ip <2 = 10,5 + 2,6 = 13,1 Ma. OfiipHHT 
nocTOHHeH tok: /= 0 6h = 4 1 -f 2,5 + 1 3, 1 = 56,6 Ma. 

npH HanpenceHHe 250 « MomHOCTTa Ha tosh tok e 

P 0 =U .I= = 250 . 0,0565 =14 em. 

Ot cnpaBOHHHxa 3a paAHOAaMnn ce bhxcas, ne xeHOTpoH'bT 
5U4C npoH3Be*Aa cpeAeH HsnpaseH tok 125 Ma, a xeHOTpoH’bT 
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• 

6LJ5C — tok70 Ma. FIoMeHce 3a paaHonpHeMHHKa e Heo6xoanM 06m 
H3npaBeH tok 56,5 Ma, koAto e no-MaatK ot 70 Ma, TpaCBa aa 
ce npeanoqeie no-HKOHOMHMHHHT no OTonneHHe KCHOTpoH 6U.5C, 

HMam U 0 monA= 6,3 e H I 0 monA= 0,6 a (aaMnaTa 5H4C ce Hywaae 
3a oTOimeHHe ot HanpexceHHe 5 e h tok 2 a). 

3a OToaneHHe Ha aaMnHTe ce H3pa3xoaBa moiuhoct : 

b 606:6,3.0,7=4,41 em ; 

b 6>K 7: 6, 3. 0,3 =1,89 am;. 

b 6K7 : 6,3 .0,3= 1,89 am; 1 

b 6LX5C: 6,3.0,6 = 3,78 am 
BcuqKO 3a OTonnemie: 11,97 am. 

06maTa H3pa3xoaBaHa moiuhoct cjieaoBaTejiHO e 

14 +11,97 =25,97 = 26 am. 

3a 3ary6n b TpaHC<})opMaTopa ce ao6aBHT ome 25%. Eto 
3amo toA Tpa6Ba aa ce mihcjih 3a 1,25.26 = 32,5 am. 

HHTepecHO e aa ce OT6eae*H, ne cpemy t 33 h flociaBeHa ot 
M peaeaTa moiuhoct BHCOKoroBopHTeaaT KOHcyMHpa caMO 3 am. 

/ 

8. IIPEKOHCTPyHPAHE HA J]HHEftHHSI PAHHOF1PHEMHHK 
B HAfl-tlPOCT CynEPXETEPQflMH 

H3q»caeHHHT jiHHeeH paanonpneMHw< cwr cxeMa Ha pnc. 93 
Moace aa ce npeo6pa3H b cynepxeTepoaHH qpea 3aM»Ha Ha peso- 
HaHCHHH ycnaBaTea c npeo6pa3yBaTeji. CxeMaTa Ha t3ki>b Haii- 
npocT cynepxeTepoflHH e 6e3 MeacaHHHoqecTOTeH yawiBaTea (puc. 95). 

B cjiyqaa aaryfiara Ha ycH^BaHe no MeacaHHHaTa MecTOTa ce 
KOMneHCHpa c roaeMHH KoetpHtmeHT m ycn^BaHe Ha peuierbqHHfl 
aeTeKTOp c ofipaTHa Bpt3Ka (pereHepaTopa) c aaMna 6>K7. ToBa 
CTtnaao (pereHepaTopvr), h 3 hhc^cho 3a aHHefiHHH npneMHHK, ce . 
H3noa3yBa c HHCKomecTOTHaTa ch qacT 6e3 H3M6HeHne h b cynep- 
xeTepoaHHa. TpermmiHHT My Kptr b pemerbqHaTa Bepara o6ane 
Tpn6Ba aa 6tae noaMeHeH etc cbbccm hob Kptr, HacTpoeH Ha 
nocTOHHHa Me*aHHHa necTOTa. 

3a aa H36erHe H3HHcaaBaHeTO Ha KptroBeTe, paaHoaiofiHTeaHT 
peuiaBa aa H3noa3yBa aaaeHaTa Ha phc. 91 cxeMa Ha npeo6pa3y- 
BaTeaa Ha paanonpneMHnunTe „Mnp“, „/ (pyaefia" h „CenTeMBpn“, 

H3m>aHeH c aaMna 6A7. . 

CynepxerepoflHHtT Ha pac. 94 paSoTH b tph o6*BaTa : Ktcp 
BtJiHH (ot 5,8 ao 18 mzxu,), cpeaHH BtaHH (ot 520 ao 1600 kxu) 
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“ AMU'H BTjJIHH ^OT 10U AO 4UU KXli). ZtaHHH 33 6o6HHHTe ca no- 
MecTeHH B Ta6™ua 3, a ctoAhocthtc Ha hhkoh KanauHrern ca 
03HaqeHH Ha cxeMa 91, a c*mo h Ha cxeMa 94. ^BaTa b^dthhih 
ce K0HfleH33T0pa C 2 h C 4 hm3t MaKCHMa^iCH KanauHTeT 500 neb 
boGmnra 33 o6paraa Bpiaxa L 13 ce HaMOTaBa Meway A Befe 
OOOHHH L n H L u Bl>pxy 06m0 THAO. Th HMa 15—20 HaBHBKH h 
e H3n-bHHeHa c npoBOflHHK c anaMeftp 0,15—0,2 mm. npn n P H- 
eMaHe Ha Te^oHHH KOHaeH3aTopT,T C 5 ce nocTaBH B.noaoHceHHe 
0^H3KO ao caMOBisOywaane H a pereHepaTopa ; npn npHe M a H e Ha 
Te^erpa(pHH tosh KOHneH3aTop ce aaB-bpTBa noBeqe ao CTeneH Ha 
caMOBT>36yHcaaHe Ha pereHepaTopa. 

npeoCpaayBaT^HaTa JiaMiia 6A7 e neHTarpHA ; m>pBaTa h bto- 
paTa peuieTKa ynacTByBax b xeTeponHHa, a TpeTa, qeTBtpTa h 
nera — b npeo6pa3yB3Te;iHaTa qacT Ha JiaMnara. BTopaTa a qeT- 
Bx.pTaTa peuieTKa ca cbenHHeHH BtTpe b .lawaaTa ; uoctohhhoto 
hm Hanpe*eHHe e 100 a; BTopaTa peuieTKa H3m»/iHHBa djyHKumiTa 
Ha aHOn, a qeTB-bpraTa e eKpaHapama. HanpeweHHeTO Ha m 3 bhhh 
Ha * aMnaTa e 250 «• noHHHcaBaHero na HanpexceHHeTO or 
Ha 1UO a 3a BTopaTa h qeTBipTaTa peuieTKa ce H3BT>puiBa b 
C bnpOTHB/ieHHeTO 3 , KOeTO HM3 CTOfiHOCT 


^-imtr^ 68000 OMa ( MH 33Kp-braeH0 60 homo). 

3HaMeHaTejiHT Ha ropHaTa apo6 0,0022 npeAcraBJiHBa roKvr 
npe3 flBeTe petueTKH : BTopaTa h qeTBipTaTa, a hmchho I Pi = 2,2 Ma. 

peTaTa peuieTKa e CHi'Ha-'JHa. Th ce HywAae ot npe^HanpeMce- 
HHe 3 a. To ce nonyiaBa aBTOMaTHqno b K3tohhoto ctnpoTH- 
BAeHHe Bc^eflCTBHe npoTHqaHeTo Ha eMHCHOHHHH tok 

4=/ao + /p 2 =3.5 + 2,2 = 5,7 Ma. 

roneMHHaTa Ha k3tohhoto cbnpoTHB^eHHe 
E 3 

^ 2= 0,0057 = 0,0057 = ^30 OMa, 3aicpi>i7ieH0 500 OMa. 

B^OKKOHfleH3aTop , bT C 3 HMa KanauHTeT 0,1 mk($. 

Bhcoko qe ctothhht Apocex Lg p b pereHepaTopa b cpaBHeHHe 
c-bc c-butHH flpocea Z, 7 b HHHeflHHH npueMHHK Ha puc. 93 TpnfiBa 
Ai HMa no-roaHMa HHflyKTHBHocT, samoTO Tyn toA HMa aaaiqa aa 
cnnpa no-HHCKa qecTOTa — MexcAHHHaTa f M = 465 kxu, (b cxeMaTa Ha 

tnnnn \ JP H ® Ba A a crapa qecTOTH b oCxBaTa ot 2900 ao- 
JUUUU kxu). 3aTOBa H36HpaMe L$ p c 3 — 4 m>ra noBeqe HaBHBKH 
b cpaBHeHHe c L 7 , a hmchho ' 

W dp 7sa 1000 . 
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OTTOBOPH HA HEPEUIEHHTE 3AAA4H 


H'a saflanaia: Otto b op: 

13 , . OwipoT h BJieHHCTO R = 6 OMa. 

14 Tokut / = 266 Ma. 

15 .... . ... MecTOTaia ce H 3 MeH» b oTHomeHne 1 :3. 

20 MHAyKTHBHOCTTa == 200 MKXH. 

26 Akthbhoto cbnpoTHBJieHHe R = 10 OMa. 

27 MH^yKTHBHOCTTa L — 168,75 mkxh \ f = 707 kxu,. 

28 . . CbnpoTHBJieHHeTo R = 12,56 OMa ; C — 127 tup. 

35 * . . TpenmmHHT Kpi>r me ce AaAe HaK*i>co, bcacactbhc Ha 

KoeTo reHepaTopvr me ocraHe 6e3 noAiocHO HanpeweHue. 

36 . / =± 25 xn> Z p = 56 homo, h eH = 0,2 Ma h l K p = 

= 6,28 Ma. 

43 . Tokt>t I x me nopaCHe ot 1,8 Ma Ha 100 Ma. 

44 * ] . . . . . . KpHTHHHaTa Bpi> 3 Ka me nopaCHe 1,5 n-bTH: /C/vp= 1,95%. 

45 * . . . Akthbhhtc CT>njJoTHJuieHHJi : ?s= 10 OMa , a R« = 9,6 OMa. 

*46 . R t = Rq — 6 OMa; Q = C a = 556 M -2 mkxh. 

47 KoraTo m>pBHHT Kpir e nocACAOBaieACH, TOKOBde I x — 

= 321 Ma h I 7 ~ 1,6 a ; KoraTo m>pBHHT Kptr e napa- 
jieAeH, TOKOBde I x == 8,6 Ma h / a — 43 Ma. 

54 ripn 3 aseMeHa aHTeHa X = 20 m, a np« He 3 i 3 eMeHa X = 

= 10 M. 

55 . . . BoGHHaia L y d = \& mkxh; E a = 40 a. 

56 AHTeHaTa He Moafe Aa ce HacTpOH c BapHOucTtp ; Ha- 

CTpOflKaTa Tpfl 6 Ba Afl Ce H3Bl»pfflH C npOUeHAHB KOHAeH- 
3BTOp. 

57 Ochobhh bijihh: X r =16 a (npn Heaa 3 eMeHa aH- 

TeHa) h ^0 = 32 m (npH 3a3eweHa aHTeHa) ; xapiio- 
H H q H H : X 7 ;= 8 m, X 4 = 5,33 M t \ = 4 A np» He3a- 
3 e«cHa aHTeHa h X^ == 10,66 m, X 5 = 6,4 M , X 7 = 4,57 M, 

59 EaeKTpoABjutfemaTa cHAa e E = 25 mkb. 

79 HanpeAceHHdo Ue <f> — 600 e. 

84 3a ToqKa A r BtTpeumoTo cimpOT hb achhc Rt = 12 KOMa r 

* a 3 a to 4 kb A" cimoTO cT»npotHBAeHHe Rt = 7,4 homo* 

86 BvrpeujHOTO CbnpoTHBJieHHe Ri = 12;5 KOMa , npoHHuae- 

MOCTta D = 2 %. 

92 . . Ahoahhht tok me nopacHe. 

93 . . ... . . . . npn AonHpaHe Ha nposoAHHUHTe 5 h 2 hah 6 h 2 oto^ 

nAHTeAHaTa WHqita Ha Aaunaia me H3ropw ; aHOAHaTa 6 a- 
TepHfl me ce AaAe saifbco npn AonMpaHe Ha 5 h 1 (hah 
4) hah 6. h 1 (hah 4). 

94 . Ahoahoto cinpoTHBAeHHe /?« = 7500 OMa . 
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CiptMHHHaTa S = 2 — . 

MHHHMaJIHHJIT K0e<J)HHHeHT Ko.e — 5 %. 

ABTOMam^HOTO npeAHanpOKeHHe, H3MepeH0 c oChkhobch 
bojitmcp, me 6i>ae no-Ma/iKO ot AeftCTBHTeaHOTo, noeio 
Mowe Aa ce yciaHOBH c aawnoB BOJiTMep. 

Ule ce noayqn npeKicHaia renepauHH. 

Ako cbnpOTHB^ieHHeTo ce aaae Hainxo, aMnaHty^aia Ha 
aBTOfc:jie6aHHeTO me ce yBeaHqfr. 

ripH HaTOBapBaHe c HacTpoeHa aHTeHa Z p — 13 333 omu; 
npH oTKaqeHa aHTeHa Z p = 66666 OMa. 

Ahoat>t ce 3aTonji5i c moiuhoct 2 em. 

3ary6HOTO ci>npOTHBJieHHe na apira R Kp = 4,4 OMa, a 
BHeceHOTo ot aHTeHaTa B*bTpe b icpira A R — 17,6 OMa. 
KpiroBHHT tok npH pa3CTpoftica Ha aHTeHaTa ce noBHixiaBa. 
UBeTe moiuhocth me cTaHaT no^MajitcH. 
a) ctnpoTHBJieHHeTo R p =* 20 komu ; 6) cmpoTHBAemieTo 
R k = 2 komc. « 

AOcojuoTHaTa'HecTatfHJiHocT A /= 1000 xq t a othochtcji- 
A / 

HaTa ~j~ = 0,000071. , • ' 


. Koe(|)HUHeHT^T Ha MoayaauHHTa m = 0,32 = 32 •/„. 

• Koe<J>HUHeHTvr Ha MoayaaaHATa m = 0,7 70 %. 

. npH peuierMHaTa MOAyJiauHa ot 3aaaqa 137 e Heo6xo- 
flHMo no-MajiKO aioayaHpamo HanpeweHHe, aamoTO to 
H aiifle Ha bhoahha tok npe3 ynpaBJuraamaTa pemeTKa ; 
nocaeaHaia m»K e no-BaHaTeaeH eaeKTpoA ot aHOAa, b 
qHBTo eepwra AettCTByBa MOAyjiHpaiuoTO HanpexceHHe npH 
aHOAHaia MoayaauHH. 

MHAeKCHie ca : M x = 20 , Af a .= 2 , M s = 1 , Af 4 = 0 , 5 . 
. Te«rpa<t)HHHT cHrHaa hmb cbCTaBHH c qecTOTH : /, = 
= 4 999 940 xq; ^ = 4 999980 xq, / s = 5 000 000 xq; 
/ 4 = 5000020 xq : / 5 = 5 000 060 xq, 
qecTOTHaTa nponycaaTejiHocT e 2 A/ = 41 200 xq npH 
M = 2,7 mkxh h 2 A/' = 77 640 xq npH Monm = 
= 14,6 MKXH . 

KoefpHUHeHTivr na ycJuiBaHCTo K h 3hoahoto npoueHBHBo 
HanpeaceHne uxt ce yttnmaj: npH 3aunua Ha aaMiia 2K2M 
c nenToaa 6K7. 


. Koe<t)HUHeHTT,T Ha ycH/raiHe Kp = 47,5. 
ycHBBafleTO ce HauaaaBa c 40 Aeun6eaa. 

. ycHaBaTeaBT Haiia Aa ce caMOBisOyaH. 

. HHCKoqecTOTHOTO HanpeweHHe U h ,h=* 1 ,08 a. 

. H3xoahluoto HHCKoqecTOTHO HanpeKeHHe Oa~ = 3 a. 

. KoetJmuHeHrbT Ha npeAaBaHe Ha bhoahhh Ae?eKTop e 
nO-TCHlHM OT 1, 3amOTO TOSH BHA ACTCKTOp HM3 H yCHA- 
BaieaHo AeflCTBHe. 

. Koet|)HUHeHTT,T Ha npeaaBaHe Ha pemerbqHHH AeTeKTop 
e rro-rojiHM ot ciiuha KoetpHuneHT Ha anoAHHii actcktop, 
3amoTO rn>pBHBT Hua no-roaaiio ycHJiBaTeaHO aeflCTBHe — 
npH pemeT^qHHH actcktop padoTHaTa Toqxa sa /iaMnaTa 
ce HaMHpa b Haa-CTp-bMHHH yqacTi>K na xapaKTepncTH* 
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Kaia, a npH shoahhh ftetcKTOp cbiuaia Tom<a e b aoji- 
hha noaeraT yqacn»ic Ha xapaKTepHCTHxaTa. 

184 BxoAHmoTo HanpcMceHHe, Uex = 100 mk6. 

191 ’ * . Hanpe)KCHH 9 Ta Up mokc = 5,25 e h Ep — —6,25 a. 

193 Koc$huhchtt>t Ha ycHJiBaHC Kcp = 23. 

198 ........ . CbnpoTHBjieHHCTO Rk = 525 OMa. 

202 CbnpoTHBAeHHero ./?«== 375 OMa. 

205 ! Ro.o = 1000 OMa . 

206 Tokt>t hip = 47,7 Ma . 

207 ......... PaflHOcayuiaJiKHTe ca bhcokoomhh, a BHcoKoroBOpHTeam — 

hhckoomch ; aaToaa nocaejiHHST Tpa6Ba aa cc bkmohk 
npe3 TpaHC<t)opi(aTop kt>m KpaflHaia aaMna. 


♦ 
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* HadameAcmeomo moau HumameAume da daeam 

6eAeMKU u npet^enfcu uafcmo no cbdbpxcaHuemo na 
Kuuzama, matca u no neUnomo xydootcecmaeno u 
mexnmecKo otpopMAenue, namo cbo6iu,aoam ceox 
monen ad pec, npofacun u ewpacm . 

Moaum cbiu,o man a 6u6AUomeHHume pa6omHUu,a 
da yeedoM'xeam nepuodmno usdameAcmeemo 3a 
mtpcenemo na Knuzama u da a>6upam numameA - 
cku omaaeu. 

Bcuhku MamepuaAu da ce aanpauiflm na adpecv 
Co#ux, yA . „ MoAomoe m 2 , fibpxcaeno u3dameAcmecb 
„ Medutiuna u 0u3xyAmypa m . 


PejuKTop Hhkojih Hhkhtob 
T extfffHecKH pejaicTOp Hhko/h Hihkob 
KopeKTOp E ji k a rianaisoBa 

* * * I 

JX M cHa aa HaCop Ha 19. XL 1957 r. nojurecaHa 3a new Ha 25. I. 1958 iv 
IleqaTHH kojih 12 HsAateacKH koah 9*96 
<t>opnaT 16/59/84 Tapa* 3060 
TetaaT. M 1082 H3*at. /ft 300 Jlmr. rpyna III-2 
Uchh 4 jib. no uenopasniica ot 1955 r. 

JLbpwaBHO H3 as t e ji ct bo ,MejHUHHa H 4>HSKyATypa", Moaotob, 2r 
H"bp>KaBHa nenaTHHua „Hmo C t e ()) i h o b 1 , Cotfma 
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